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IDENTIFICATION 
PRODUCT CODE! MAINDEC#12-DEKBH-A-D 
PRODUCT NAME! POP#11/78 UIAGNOSTIC/BOOTSTRAP (M9SB1ievYC) PATTERN 
DaTe CREATEO! 21-JULY°75 
MAINTAINERS DIAGNOSTIC ENGINEERING 
AJTHORS DALE A. ROLOGER 


THE INFORMATION IN THIS DOCUMENT IS SUBVECT TU CHANGE WITHOYT NOTICE 
AND SHOULD NOT BE CONSTRUEO AS A COMMITMENT BY DIGITAL EQUIPMENT 
CORPORATION, DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY 
FOR ANY ERRORS THAT MAY APPEAR IN THIS MANUAL. 


THE SOFTWARE DESCRIBED JN THIS DOCUMENT 1[§ FUAMNISWED TO THE PURCHASER 
UNDER A LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED 
(WITH INCLUSION OF DIGITAL‘S COPYRIGHT NOTICE) ONLY FOR USE IN SUCH 
SYSTEM, EXCEPT AS MAY OTHERWISE BE PROVIDED IN WRITING BY DIGITAL, 


DIGITAL EQUIPMENT EQUIPMENT CORPORATION ASSUMES NO MESPONS; BILITY FOR THE USE OR 
RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY 
DIGITAL, 


COPYRIGHT (C) 1975 BY DIGITAL EQUIPMENT COHPORATION 
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1) 


\ 
ABSTRACT 


THIS PROGRAM IS THE ROM DIAGNOSTIC/BOOTSTRAP FOR THE MOSBL9VC 
$7 IS MEANT TO BE FOR THE POP=11/78 ONLY, AND WILL FAIL ON ALL 
OTHER POP-11 PROCESSORS, 


THE DIAGNOSTIC PORTION OF THE PROGRAM WILL TEST THE BASIC Cru, 
INCLUDING: THE BRANCHES, THE REGISTERS, ALL AUONESSING MODES, 
AND MOST OF THE INSTRUCTIONS IN THE POP"1i REPERTOIRE. IT WILL 
THEN SET THE STACK POINTER TO KERNEL DeSPACE #.A.R, 75 CHECK 
AND TURN ON, IF REGUESTED, MEMORY MANAGEMENT AND THE UNIBUS “AP, 
AND CHECK MEMORY FROM VIRTUAL ADDRESS 1968 TO 157776, AFTER 
MAIN MEMORY HAS BEEN VERIFIED, WITH THE CACHE OFF, THE CACHE 
MEMORY WILL BE TESTED TO VERIFY THAT "HITS" OCCUR PROPERLY, 
THEN MAIN MEMORY WILL BE SCANNED AGAIN TO INSURE THAT THE CaCHwEe 
1S WORKING PROPERLY THROUGHOUT THE 26K OF MEMORY TO BE USED IN 
THE "BOOT" OPERATION, 


IF ONE OF THE CACHE MEMORY TESTS FAILS, THE OPEHATOR CAN ATTEMPT 
TO "BOOT" THE SySTEM ANywAy By PRESSING *CONTINUE™, THIS will 
CAUSE THE PROGRAM TO FORCE "MISSES" IN BOTH GNOUPS OF TWE CACHE 
BEFORE GOING TO THE BOOTSTRAP SECTION OF THE PROGRAM, 


THE BOOTSTRAP PORTION OF TwEe PROGRAM LOOKS AT THE LOWER BYTE OF 
THE SwITCH REGISTER TO DETERMINE wHICH ONE OF 9 DEyICES AND wHICH 
DRIVE NUMBER TO ATTEMPT THE "BOOT" FROM, SWITCHES <o2 1 98> 
SELECT THE DRIVE NUMBER (@ - 7), AND SWITCHES <e6 4} @35> SELECT 

THE DEVICE CODE (3 © 12), IF THE LOWER BYTE OF THE SWITCH REGISe 
TER 1S ZERO. THE PROGRAM WILL READ THE SET OF SWITCHES ON THE 
M93B1i-YC TO DETERMINE THE DEVICE AND ORIVE NUMBER, THESE SWITCHES 
CAN BE SET BY FIELO SERVICE TO SELECT A "DEFAYLT BOOT" DEVICE, 


1F THE BOOTSTRAP OPERATION FArLs AS A RESULT UF A WAROWARE ERROR 
IN THE PERIPHERAL DEVICE THE PROGRAM WILL DO A “RESET” INSTRUC] 
TION AND JUMP BACK TO THE TEST THaT SEYS YP AND TURNS ON MEMORY 
MANAGEMENT AND TESTS MEMORY, THEN THE PROGRAM WILL ATTEMPT TO 
"BOOT" AGAIN, 
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. REM \ 
2) STARTING PROCEDURE 


2.1 SWITCH SETTINGS 


TwE LOWER BYTE Of THE SW; TCH REGISTER SHOULD BE SET TO wAVE 
THE ORIVE NUMBER (8 © 7) IN SWITCHES <@2 1 @@>, AND THE DEVICE 
CODE (1 = 11) IN SWITCHES <g6 3 93>, 


THE UPPER BYTE OF THE SWITCH REGISTER SHOYLO WE SET TO WAVE 
THE BANK NUMBER OF THE 32K BLOCK OF MEMORY TO BE USED FOR THE 
BOOTSTRAP OPERATION (8 © 47) IN SWITCHES <135 3 12>, 


TwE DEVICE CODES ARE AS FOLLOWS: 

1) TMia/TUL@ = MAGNETIC TAPE, TMi1 

2) TC1Li/TUS@ «=; OEC TAPE, TC1i-G 

3) RKiG/AKOS = DEC PACK DIS CARTRIDGE, RKI1°-0 

4) RP1i/RPUS DISK PACK, RP1i9C 

5) RESERVED FOR FUTURE DEVICE 

6) RH79/TUL6 MAGNETIC TAPE SYSTEM, TWUL6 

7) RH76/RPOS4 DISK PACK, RWPOd 

29) RH73/RSO4 FIXEO HEAD OISK, RWSB4 (OR KWSOS) 
11) RX1a/RXOL =I SKETTE 


THE MEMORY BLOCKS ARE AS FOLLOWS! 
0) PHYSICAL MEMORY 8 « 28K 
PHYSICAL MEMORY 32K < 68K 
2) PHYSICAL MEMORY 64K © 92K 
3) PHYSICAL MERURY 9OK © 124K 
4) PHYSICAL MEMORY 128K © 156K 


13) PHYSICAL MEMORY 256K © 284K 


14) PHYSICAL MEMORY 384K © 412K 
15) PHYSICAL MEMORY 426K © 444K 
16) PHYSICAL MEMORY 446K © 476K 
17) PHYSICAL MEMORY 48K © 5e6K 


@®eeeeeeeeee#eeeeee#ee#ste#eeee#eseeeee@ 
[<) 
ae 
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2.3 


\ 
STARTING AOURESSES 
THE NORMAL STARTING ADDRESS FOR THIS PROGRAM 1S 177765888, 


IF THE DIAGNOSTIC PORTION OF THIS PROGRAM FAILS AND THE OPERATOR 
WANTS TO ATTEMPT TO "BOOT" ANYWAY, HE MUST FOLLOW THESE STEPS: 


1) SET UP MEMORY MANAGEMENT IF "BOOTING" INTU OTHER THAN 
THE LOWER 26K OF MEMORY, 


2A) IF DEVICE 18 ON MASSBUS; 
ET STACK POINTER TO A VALID ADDRESS AND LOAD THAT ADDRESS 
WITH THE MEMORY BANK NUMBER WE WOULD PUT INTO SWITCHES <15112>, 


28) = DEVICE 1S ON UNIBUS: 
ET UP UNIBUS MAP REGISTERS @ THRU © TO MAP TO SAME “EMORY 
AS MEMORY MANAGEMENT, 


3) DEPOS;]T ADDRESS 173808 [NTO THE PC, 


4) SET THE DEVICE CODE ANDO ORIVE NUMBER IN THE LOWER BYTE OF 
THE SWITCH REGISTER, 


3) PRESS CONTINUE, 


EXAMPLES: 
A) RPO4 ee SET STACK POINTER TO 49g80 
LOAD SOR8EH INTO ADDRESS 49088 
LOAD 173888 INTO THE PC (177777787) 
SET 0820078 INTO SWITCHES <(RPO4 ONIVE 8) 
PRESS "CONTINUE" 


B) RKOS -~- LOAD 173888 INTO THE PC (17777767) 
SET OBOHSS INTO SWITCHES (RKOD OWIVE 8) 
PRESS “CONTINUE® 


OPERATOR ACTION 
IF THE DIAGNOSTIC PORTION OF THE ROM FAIL$ RECGOKD THE PC OF 


THE "HALT" INSTRUCTION ANO REFER TO THE LISTING TO FINO OYT WHAT 
PORTION OF THE MACWINE FAILED, 
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3) ERRORS 


3.1 LIST OF ERROR HALTS INDEXED BY THE ADURESS DISPLAYED 





PRESSING "CONTINUG™ HERE WILL CAUSE 
"BOOT" ATTEMPT FORCING "MISSES" 

17773764 TEST 25 OR 26 CACHE MEMORY PARITY ERROR 
PRESSING "CONTINUE" WERE WILL CASYE 
"BOOT" ATTEMPT FORCING “MISSES* 


3.2 ERROR RECOVERY 


MOST OF THE ABOVE ERROR HALTS ARE "HARD" FAILURES, WHICH MEANS 
THaT THERE IS NO RECOVERY FROM THEM, ESPECIALLY TwE TWO (2) MaIN 


7) 

@ 

ee) 

i) 

fa ADORESS D;SPLAYEO TEST NUMBER AND SUBSYYTEM UNDER TEST 
17765004 TEST 41 RANCH TEST 

S 17765220 TEST 2 BRANCH TEST 
17765036 TEST 3 GRANCH TEST 
17765052 TEST 4 RANCH TEST 

e 17765066 TEST S BRANCH TEST 
17765976 TEST 6 OBRANCH TEST 
17769134 TEST 7 REGISTER DATA PaTH TEST 

a) 17763146 TEST 19 BRANCH TEST 
17769166 TEST 21 CPU INSTRUCTION TEST 
17765204 TEST 12 CPY INSTRUCTION TEST 

e 17769214 TEST 13 CPU INSTRUCTION TEST 
17768222 TEST 14 "COM" ins TRuer ion Test 
17765236 TEST 14 CPU INSTRUCTION TEST 

& 17765260 TEST 45 CPU INSTRUCTION TEST 
17765270 TEST 16 BRANCH TEST 
17763312 TEST 16 CPU INSTRUCTION TEST 

@ 17763346 TEST 17 CPU INSTRUCTION TEST 
17765360 TEST 28 CPU INSTRUCTION TEST 
17765374 TEST 28 CPU INSTRUCTION TEST 

oO 17769459 TEST 21 KERNEL P.A.R, TEST 
17769474 TEST 22 KERNEL P.0.R, TEST 
17765518 TEST 23 "ySR” TEST 

S 17765520 TEST 235 "ySR" TEST 
177659530 TEST 23 "RTS" TEST 
17765542 TEST 23 "ARTI® TEST 

@ 17765550 TEST 23 "ump" TEST 
177657608 TEST 25 MAIN MEMORY DATA COMPARE ERROR 
17766000 TEST 25 MAIN MEMORY PARITY ERROR 

& NO RECOVERY POSSIGLE FROM THIS ERROR 
17773644 TEST 26 CACHE MEMORY DATA COMPARE ERROR 
17773654 TEST 26 CACHE MEMORY NO “"HIT@ 

a PRESSING “CONTINUE” HERE WILL CAUSE 

"BOOT" ATTEMPT FORCING "MISSES" 

17773736 TEST 27 CACHE MEMORY YATA COMPARE ERROR 

oS 17773746 TEST 27 CACHE MEMORY NO "HIT" 

6 

@ 

& 

6 


MAIN, MACY12 27(657) 16*JUN©75 67318 PACE 105 


DEKBHA.MAN 


4) 


\ 
»END 


MEMORY HALTS ARE NOT RECOVERABLE. YOUR wEST BET IS TO TRY Tg 
"BOOT" INTO aNOTWER S2K gaNK OF MEMORY IF IT aPPEARS TO 
BE A MAIN MEMORY FAILURE, 


IF THE PROCESSOR HALTS IN ONE OF TWE TWO CACHE TESTS TWE ERNOR 
CAN BE RECOVERED FROM, BY PRESSING “CONTINUE” THE PROGRAM WILL 
EITHER ATTEMPT TO FINISH THE TEST (CIF aT EITHER! 17773644 OR 
17773736) OR FORCE "MISSES" IN BOTH GROUPS OF THE CACHE AND 
ATTEMPT TO "BOOT" THE SYSTEM MONITOR WITW THE CACHE FULLY 
DISABLED (IF AT EITHER! 17773654, 17773746, OW 17773764), 


EXECUTION TIME 


THE RUN TIME FOR THIS PROGRAM IS APPROXIMATELY § SECONDS, 


ERRORS DETECTED: @ 


@+DEKBHA/NL: SEQ/NLILOC/NLIBIN/NL $ SYMSOEKBHA, MAN 
RUN@TIME? @ 1 @ SECONDS 


CORE USED! 


4K 





418 
138 
147 
169 
190 
218 
228 
257 
277 
321 
324 
343 
368 
394 
421 
452 
489 
5:7 
545 
576 
630 
682 
797 
714 
736 
754 
767 
775 
780 
820 
622 
832 
839 
645 
672 
887 
912 
924 
936 
949 
967 
iac9 


pOp-ii/7d O1AGy 
DEKBHA.P4a1 


og IC/BoorsTR 


ABLE 


Testi 
TEST2 
TESTS 
TESTS 
TESTS 
TEST6 
TEST? 
TEsTio 
Testis 
TESTi2 
TESTiS 
TESTi4 
TESTiS 
TESTI6 
TEST17 
TEST20 
TEST2a 
TESsT22 
TEST23 
TEST24 
TEST25 


CON 


THIS 
TEST 
TEST 
TEST 
TEST 
Test 
TEST 
TEST 
TEST 
TEST 
TEST 
TEST 
TEST 
Test 
Test 
Test 
TEST 
TEsT 
Test 

LOA 
Test 


Ap (w9381-¥C) paTTERY mACY12 27(057) A7eJyye79 19:06 
TENTS 
TEST VERIFIES THE UNCONDITIONAL BRANCH 


"Sye", MODE "9", AND "BMI", "BVS","BHI*,"8L OS" 
"DEC", MODE "0", AND "BPL","BEQ"."BGE", "BGT", "BLE” 
"ROR™, MODE "9", AND "BVC","BHIS", "BHI", ”"BNE® 
"BHI", "BLT", AND “8LOS" 

"BLE" AND "SGT" 

REGISTER DATA PATH AND MODES "2", “3", "6" 

"ROL", "BCC", "SLT", AND MODE "6" 

"ADD", “INC™, ®COM", AND "BC§", “BLE” 

*ROR", "BIS", "ADD", AND "BLO", "BGE" 

"DEC" AND “BL0S", "BLT" 

"COM", "BIC™, AND "BGT", "BGE", “BLE” 

"ADC", "CMP", "BIT", AND "BNE","9GT","BEQ" 
"MOVE", "SOB", "CLR®, "TST" AND “BPL", "@NE® 
"Agr, 7aSL" 

ASH, ANO SWaB 

16 KERNEL P,A.R.‘°S 

AND LOAD KIPOR’S 

"JSR", FRITS", PRTI", @ “JMPO 
D AND TURN ON MEMORY MANAGEMENT AND THE UNIGUS MAP 
MAIN MEMORY FROM VIRTUAL 1868 TO 286K 


BOOTSTRAP ENTRY POINT IS AT 17773008 


CODE TO 
THIS 18 
THIS 18 
THIS I$ 
THIS IS 
THIS IS 
THIS 18 
THIS 1S 
THIS | 
THIS } 
THIS J 
THIS | 
THIS IS 


WalT 
THE 
THE 
THE 
THE 
THE 
THE 
THE 
THE 
THE 
THE 
THE 
THE 


FOR TY1@ TO COME ON LINE 

CODE TO READ THE SWITCH REGISTER ANUD DECODE IT 

START OF THE TM11/TULB BOOT STRAP (MAGNETIC TAPE, T4131) 

START OF THE TC4i/TUS6 BOOT STRAP (UVECTAPE, TCii0¢G6) 

START OF THE RK11/RKBS BOOT STRAP (DECPACK DISK CARTRIDGE, RKi4e0) 
START OF THE RPLiI/RPGS BOOT STRAP (UISK PACK, RPiieC) 

START OF THE COMMON READ CODE 

START OF THE RH79/TUL6 BOOT STRAP (MAGNETIC TAPE SYSTEM, TWU26) 
START OF THE RH7Q/RPS4 BOOT STRAP (UISK PACK, RWPB4) 

START OF THE RH79/RSG4 BOOT STRAP (FIXED HEAD DISK, RwSe4) 
START OF THE COMMON RHe78 CODE 

START OF THE RX11/RXB1 BOOT STRAP (FLOPPY DISK) 

START RESERVED FOR A FUTURE DEVICE 


FUNCTION CODES FOR THE ALL OF THE DEVICES 
COMMAND AND STATUS REGISTER ADDRESS TABLE 
FUNCTION POINTER TABLE 

STARTING ADDRESS TABLE 

CACHE MEMORY DIAGNOSTIC TESTS 

TEST26 TEST CACHE VATA MEMORY 

TEST27 TEST VIRTUAL 26K WITH CACHE ON 
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TITLE POP©11/78 OLAGNUSTIC/BOOT$TAAP (M9SOL~evC) PATTERN 
3®@ COPYRIGHT (C) JUNE 22,1975 

3® DIGITAL EQUIPMENT CORPORATION 

}@ MAYNARD, MASS, 01794 

3@ 

}® PROGRAMMER DALE A, RQEOGER 

je 
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DEKBHA.P41 
21 pVVVVVVVVVVVVVVVVVVVVVV VV VV VV VV VV 
22 SVVVVVVVVVVVVVVVVVV VV VV VV VV VV VV 
23 3e 
24 se To INITIATE THE DLAGNOSTIC/@gOTSTRAP PROGRAM IN THE N9SOLevC 
25 8 THE OPERATOR MUST: LOAD ADOKESS 17709900, SELECT THE DESIRED 
26 se DEVICE COME, YURIVE NUMBER, ANDO MEMORY BLOCK VIA THE SWITCH 
27 se REGISTER, AND THEN PRESS "START", AFTER THE PROGRAM HAS 
28 se VERIFIED THE G.P.U,+ CACHE. AND THE one BLOCK OF MEMORY 
29 se SELECTED TO BE YSED (APPROXIMATELY 3 SECONDS) THE PERIPHERAL 
30 se DEVICE WILL "WOOT" THE SY$TE™ MONITOR, 
31 ;@ 
32 te THE ORIVE NUMMER DESIRED (8 © 7) MUST BE IN THE SWITCH REGISTER, 
33 se SWITCHES <O2 : 98>, 
34 i) 
35 Tr) THE CODE For (HE DESIRED DEVICE (1 = 41) MUST BE IN THE SWITCH 
36 30 REGISTER, SWITCHES <e7 ¢ @3>, 
37 se 
38 se THE DEVICE CogES ANDO DEVICE NAMES ARE AS FoLLowSs 
39 je a) TMi1a/ruse MAGNETIC TAPE, Tmad 
42 se 2) TG11/TU96 DECTAPE, TCid-G 
41 se 3) RK11/HKES DECPACK O1SK CARTRIDGE, RK11¢0 
42 ir) 4) RP11/HPBS DISK PACK, RP11°C 
43 se 5) RESERVED 
44 :* 6) RH7O/TUL6 MAGNETIC TAPE SYSTEM, TwU16 
45 rT) 7) RH70/NPB4 OISK PACK, RWPB4 
46 se 10) RH78/NS04 FIXED HEAD OISK, RWSe4 (OR RWSO3) 
47 3@ 11) RX11/KXO2 DISKETTE 
48 se 
49 ie THE 32K MEMORY BLOCK NUMBER (8 © 17) IN WHICH To “BooT® THE 
50 3® SYSTEM MUST BE IN THE SWITCH REGISTER, SWITCHES <45 3 12>, 
51 je MEMORY BLOCK # CORRESPONDS TO PHYSICAL @ © 26K, 
52 se MEMORY BLOCK 3 CORRESPONDS TD PHYSICAL 32K © 96K, 
53 se MEMORY BLOCK @ CORRESPONDS TO PHYSICAL 64K © 92K, 
54 se ° 
55 se ‘ 
56 se MEMORY BLOCK 36 CORRESPONDS To PHYSICAL 448K = 476K, 
57 se MEMORY BLOCK 37 CORRESPONDS TO PHYSICAL 468K = SgOK, 
58 Tt) 
59 ie IF THE Braenogt se pont ign oF THE PROGRAM FAILS AND You WANT 
68 se To TRY TO BOOT ANYWAY, TWEN YOU MUST LOAD ADORESS 17773606, 
61 se SELECT TWE URIVE NUMBER AND DEVICE CODE aS BEFORE, NOW YOU 
62 se MUST SET YP MEMORY MANAGEMENT IF YOU WISH TO "gBOoOoT® INTO 
63 je OTWER THAN THE LOWER 26K OF MEMORY, AND FOLLOW THE PROCEOURES 
4 se LISTED BELOW FOR YOUR PERIPHERAL DEVICE, 
6 se 
66 rT) 2) IF THE DEVICE Is oN THE “ASS BUS! 
67 se THE STACK POINTER (R6) MUST BE SETUP AND THE WORD THAT IT POINTS 
66 se TO MUST CONTAIN THE BLOCK NUMBER OF THE 32K BOUNDARY THAT YoU 
69 se WISH TO BOOT INTO, 
70 ;@ 
71 se 2) IF OEvICE Is on THE ynteust 
“ se YOU MUST SET YP THE UNIGUS MAP IN ADDITION TO MEMORY MANAGEMENT, 

,@ 

74 PPHHHHHHESHHHHHHSEH HEHEHE HHEHEHEHSEEEHHEFEHEFTEH TE TH OTOP OTEHE HOTELES EE? 








122 se THE COMPLETION OF THIS TEST, 

i123 7) 

124 51900 00000000000000 000080000 00000080000000000000000000000008000000008008 
125 1699008 Tsvi: 

126 1698908 980401 BR TgT2 + © 326 BRANCH ALWAYS 

127 168902 geeee808 HALT 


roe 
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@ OEKBHA,P4i 
75 
e 76 
77 BVVVVVVVVVVVVVVVVVVVVVVVVV VV VV VV VV VV VV VV VV VV VV 
| IVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV VV VV VV VV VV 
79 ie 
S 80 ;e IF THIS PROGRAM FAILS IN AN UNCONTROLLED MANNER IT MIGHT 
81 ye BE OUE TO AN YNEXPECTED TRaP TO LOCATION Gegeee, IF TiS JIS 
Q 82 ye SUSPECTED THEN LOAD A "999886" INTO ADORESS peege4 AND A 
83 se "980080" INTO LOCATION Seg8u6, THIS WILL CAUSE ALL TRAPS TO 
64 je LOCATION gagee4 TO HALT WITH g8880816 IN THE ADDRESS LIGHTS SO 
a) 85 se THAT THE QPERATUR CAN EXAMINE THE CPY ERROR REGISTER aT 
86 ie LOCATION 3777/7606, 
87 18 
a 68 je THE BITS IN THE Cpy ERROR REGISTER ARE OEFINED ag FoLLows:s 
69 ie BITS2 s REO BONE STACK LIMIT 
90 se BITSS ss YELLOW ZONE STACK LIMIT 
S 91 se BiT84 ses UNIBUS TIME-0yT 
92 ;e Bites ® NON@EXISTANT MEMOKMY (CACHE) 
93 je BITs6 8 000 AUDRESS ERROR 
@ 94 :e BIT? s ILLEGAL WALT 
95 3e 
96 BADABASAAAAAAAA AAAS ASA SAAS ES EI Titty 
a 97 EPHHHHHHHHHHOOHEEH OHHH EEE HOL THEO OTOP OOOO OTE TERETE TOL ET ORE TEPER ESE ETOP 
98 
99 
® 128 BVVVVVVVVVVVVVVVVVVVV VV VV VV VV VV VV VV VV VV VV VV VV VV 
7 DVVVVVVVVVVVVVVVVVVVV VV VV VV VV VV VV VV VV 
12 x) 
e i903 se NoTE: IN THE CoMMENT FIELO oF HE BRANCHES THAY ARE BEING 
194 se TESTEQ, JUST PRECEEDING THE ROM ADORESS INVOLVED, IS 
105 3@ A SYMBOL USED TO INDICATE WHETHER TO TaKE TWE BRANCH 
@ 186 }e UNDER TEST OR TO FaLL THROUGH TO TWE WEXT INSTRUCTION, 
187 30 A "V" INDICATES THAT THE @RANCH SHOULD NOT BE TAKEN, 
i268 :8 ANO THE NEXT INSTRUCTION SHOULD BE EXECUTED, a *e* 
re) 129 i) INDICATES THaT THE BRANCH SHOULD BE EXECUTED, UNLESS 
118 16 AN ERROR CONDITION OCCURS, 
411 se 
& GE SOTHHHHHHHSHHHHHHHEHEP HHH TOTOEH TOT OOH OEE OHH TE REE EO HERERO TEES ERERTESEET 
113 PORES HHHHHEHEH OTOH LOTH TESOL OOOOH OT ORTHO TOPO RET EH OH ETE TERE TORE TER OTT EOE 
114 
@ 115 
116 165802 + & BASEL 
117 f $00 000000600000000009008008 0800000600 0000000000000008000000000000000008 
@ 118 *SOTTL TESTA THIS TEST VERIFIES THE UNCONDITIONAL BRANCH 
119 se ‘ 
128 je THE REGISTERS AND CONDITION CoOES ARE ALL UNDEFINED WHEN 
re 121 je THIS TES’ IS ENTERED AND (WEY SHOULD REMAIN THaT WaY UPON 
eS 
(2) 
a] 
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a) DEKBHA. Pai Testa THIS TEST VERIFIES THE UNCONDITIONAL BRANCH 
129 310000000000 0000060000 8008085 068500000 080058 8000000008000050000 000800008 
@ ro sSBTTL YTEST2 TEST "SUB", “QDE "8", AND "OM1","GVS",. "BHI". "BLOS” 
131 je 
132 ya THE REGISTERS AND CONDITION we ARE ALL UNDEFINED WHEN 
@ 133 ;@ THIS TEST IS ENTERED, UPON COMPLETION OF THIS TEST THE "gP* 
134 se (R@) SHOULO BE ZERO AND ONLY THE "2" FLIPOFLOP WILL BE SET, 
335 se 
g 136 PETIT IIIT III III III iii ii iiiiiiitiiiiiiiiiiyiy) 
137 169904 TgsT2: 
i138 
@ 139 165994 yo3e06 Cun sp iNSO, 292,98 Ce8,Srss00800 
148 169006 120403 BM! 1s iv $26 BRANGH IF Neg 
141 165918 122402 evs is ; V 324 BRANCH IF Vex 
Ca i42 1630912 101001 BHI 38 + V 321 BRANCH IF § ANDO C ARE BOTW @ 
143 169914 121401 BLOS Ts + @© $25 BRANCH IF (2 KOR Crey 
144 165916 92700800 18: WALT 
eS 145 
146 1100000 00000000 0000000800808 08000080 000000080000000000800000008000000088 
oom «S8TTL TESTS TEST “OEC™, “QDE "8", AND "@PL"."BEQ","BGE",. "BGT", “BLE” 
i se 
e 149 se UPON ENTERING THIS TEST vy ne CoDES ARE! 
158 3e@ N20, @8 1%, ¥ 8 6 ANOC 
© 151 1m THE REGISTERS ARE: Rp oe % AL 2 2 R22 7 
152 i) R327 k4é 5 727R5 8 7 SP © OpgetE 
153 se UPON COMPLETIUN OF THIS TEST THE CONDITION CODES WILL BEs 
@ 154 se Nei,286,V¥ 28, ANOC#® 
i155 3e THE REGISTERS AFFECTED BY THE TEST AREs 
156 308 SP = 177777 
& 157 se 
158 DP SGSGSOHSHORHFOHSE HSC GHHDOHOSEHPHE SHO SODOH AHF OHOSSD POE SHSASSOHOFHTFOSS FOR STOOEH HOD 
159 165928 TST3: 
@ 168 1658928 295306 DEC se +N82.200, 90,080, $99277777 
161 169922 100204 BPL is + V 321 BRANCH IF Neg 
162 165924 301483 Bea 13 ; : 324 BRANCH IF Bei 
& 163 169926 s92002 BGE 13 s V $22 BRANCH IF (N XOR Voe8 
164 169938 23001 BGT 1s + V $22 ORANCH IF @ AND (N XOR V) ARE BOTH @ 
165 165932 903401 BLE T3T4 + @ $26 BRANCH IF (2 OR (N XOR V)J82 
gg +ee 165934 3230000 18% WALT 
168 33000000 00000000 000000808080 0608 88080850800 800800880008008800 000080800808 
oe +“ eSOTTL TESTS TEST "ROR". MODE "8", AND "BVC"."GHIS", "BHI", "BNE® 
i se 
171 ie ype ENTERING THIS TEST YY A iseaats CoOES ARE! 
a 172 ’ se 1, 288, ¥ © @, AND 
173 se THE REGISTERS ARE: Re s A oe : * R287? 
174 se AS se? REe 77 ARF ST SPB 4°77 
ce) 175 se UPON COMPLETION OF Ly Li 3 . tHe CONDITION CODES WILL BES 
176 se Ns @, 286, V¥ 2% ANDO G 81 
177 se THE REGISTERS AFFECTED OY THE TEST ARE: 
i) 178 a) SP s @77777 
179 i) 
169 330000000000 0006 000080000800 00000088 00060880 8000000000000800000000000008 
&@ 181 169936 TST4: 
162 165936 906006 ROR sp in®O, 886, y22,C#i, 999077777 
® 
0 









163 
164 
185 
186 
187 
168 
1869 


191 
192 
193 
194 
195 
196 
i197 
i196 
199 
208 
221 
222 
223 
204 
225 
226 
207 
228 
209 
218 
211 
212 
213 
214 
215 
216 
217 
218 
2:9 
228 
221 
222 





198. 


165040 
1635942 
165044 
169046 
165950 


169952 
469952 
169954 
169656 
165968 
169962 
169964 


169966 
169966 
1630708 
165972 
169974 


POP-11/75 DIAGNOSTIC/BOOTSTRAP 
DEKBHA.Paa TESTS 


122003 
193802 
101861 
621801 
620800 


080264 
1216803 
0202708 
802401 
191401 
900008 


308244 
003401 
203801 
000008 


aot hoon’ PATTERN MACY12 27(057) 7eJUNo73 18:64 PAGE S 
MODE "8", AND "BVC","BHIS", "BHI", "BNE" 


Bvc is + V 321 BRANCH IF Vee 
HIS is + V 321 BRANCH IF Cos 
BHI is + V 321 BRANCH IF € AND @ ARE BOTH § 
BNE TsT3 + © 328 BRANCH IF S08 
18: MALT 


J 1000000 000000000000000000000000000000000 00000000000 000000 0000000080 0008 
eSOTTL TESTS TEgt "OHI". "BLT", AND “Bigg” 
se 


se UPON ENTERING THIS TEST THE CONDITION CoDES ARE: 
je Ne06, 2@9 6, V ® 4 ANO C ®@ i, 

16 THE REGISTERS ARE: ARO = %, ME 8 PAZ 2 2 

;8 R32© 7? R64 2 2? AS © 7? SP @ 877777 

iT) UPON COMPLETION OF THIS TEST TWE CONDITION CODES WILL BEF 
se Nei, 2824. V¥V 28%, ANODC BL 

e THE REGISTERS AWE ALL UNAFFECTED BY THE TEST, 

,¢@ 


TSS: 


ste iu®O, 8915 ve1, Cea 
BH! is ; V $24 QRANCH IF g AND C ARE BOTH g 
SEN 3N®1,2825V81,Cea 
BLT 13 ; V $24 BRANCH IF (N XOR Voeg 
BLoS = ss TgTe 3 @ 325 RANCH IF (2 OR C)s1 
18: WALT :$TOP WERE IF A QRANCM FAILED 


3 SEOSKSSSHOHSSH HPSS GHOHSHTFTIBSSHEOSOSOHOHOSHOGHSPSTSHSASSODPHSHHRGHHFSHVSHFHFOHSHOHOHFHTOHBOHS 
eSOTTL r€sté TEST “OLE" ANDO *"8GT" 
3@ 


se UPON ENTERING THIg TEST THE CONDITION CoDEg Ane: 

je Nei, 2@#e2i34,V8 i, AND ¢ ® i, 

3° THE REGISTERS ARE: Ro os 2, AZ 2 F RZ 8 7 

se R32? 84 es 2 AD 8 7 SP @ 977777 

se UPON COMPLETION OF THIS TEST THE CONGITION CODES WILL BE 
4@ Nei, 286. V8 ae AND GC ed 

30 THE REGISTERS AME ALL UNAFFECTED BY THE TEST, 

Lo 


TST6: 


CLe 7y®2, 2298p, Ve1,Cai 

BLE 13 + V $24 QRANCH IF CB OR (N KOR V)Je1 

ocr T9T7 + © $20 BRANCH IF § AND (N XOR V) ARE BOTH @ 
13: WALT ;ST0P WERE IF A BRANCH FaILEO 


sSOTTL TEST? TEST REGISTER DATA PATH AND MODES "2°, "5", "6" 


4@ 

:® WHEN THIS Tesr is pareace THE CONDITION CODES ARE! 

;® Neie 22 6, V &® de ANO CG 8 i, 

se THE REGISTERS ARE: Ag ee %, AL 2%, RBs? 

16 R3 © 27, R48 7, AS 8 7, SP © O77777, 

ie UPON COMPLETION THIS veey TWE CONDITION COOES ARE! 
se Ne@,2@8 1, V ® @ ANDO C 8 6, 

i) THE REGISTERS ARE LEFT AS FOLLOWS: 








9 
4 ed sracmrting tS Aaah bs (MgSBL°VC) PATTERN macyvia 271097) i7*yUN~o79 18:84 Pace 6 
% DEKBHA.Pai TEST? TEST REGISTER DATA PATH AND MODES "2", "3", *6" 
237 ;e RO s 125292, ML = OOCOHS, AZ s 125252, R23 = 129252 
a 238 ; 8 R4 © 129292, HS * 125252, SP © 125252, AND MAPLOS © 125252 
239 se 
240 J FSCSSHSHSHSHSHSSHHSSSHSSSSHSHHSHHHSHSSHSHSHHHSSHHHHHHHHHSHSEHSSEHHHEHHHSHHSSOHOESS 
& 241 169976 TST?7: 
242 1658976 012706 125252 MOV Oe ata +w2®,200,v9S,C21,§92129252 
243 1691092 10600 “OV SP ,Re 7N8L, £06; Ve9,C#1,RO0129252 
e 244 1691204 0910001 “OV Re, Ri +N®1, 2069; V"0,C#1,830129252 
245 169106 g10192 “OV RL,R2 +N®L, 800, V9O,C#1,R29129252 
246 465118 9019203 MOV R2,K3 +N81, 209, V99,C#1,R30129252 
@ 247 169112 0919304 mov Ry,RE 5N84, 209; VO8, Ce. ,R40129252 
248 165114 916405 MOV R4O,RS 3NO4, 200, V99,Cei1,R90129252 
249 4369116 410537 MOV R9,0( PC > N81, 299, V"9,Ce2 
e 258 169128 170200 INOMAP: ,WORD MAPLO ;MAP_ 62125258 
251 169322 167701 177772 sue @INUMAP, Ri iNeg,2e1,V99,Cee, AnD Risgeecee 
252 169126 go2401 BLT i3 + V 324 BRANCH IF {(N KOR V)89 
@ 253 169138 291401 BES T$Tie + © 326 BRANCH IF dei 
254 163132 320000 18: WALT 
255 - 
@ 256 PSSSSSHOHTHSSSHOSSSIFSAHSOGSHSSSSOFHSHHSFIHSHHOEGCSOSHHOHSSFHSHSHGOMVOHHSBHHHSHDOHBGOSAIO 
dd -SOTTL TESTIB TEST “AoL*. *BCC®, "BLT", AND MODE "6" 
1@ 
@ 259 se WHEN THIS oes! is cNTEREO THE econo! rion CoOES ARE: 
268 se Nes@6, @8%4, V8 @ ANOC ® 
261 ye THE REGISTERS AWE: Re © se5ese. Qi © peeeee, R2 © 129252 
e 262 je R3 s 129252, 4 © 925252, 8D = 125258, SP © 129252. 
263 se MAPLOS © §29292 
264 }o UPON COMPLETION OF THIS reer ine CONSITION CODES ARE} 
@ 265 4@e Ne@,. @8 6. ¥V &© de ANDO C @ 
266 ;@ THE REGISTERS ARE LEFT UNewaNeco EXCEPT FOR 
+H je MAPLOG WHICH PHOULD NOW EQUAL 9528524, 
6 se 
8 269 FE SSSSEHSOLRAGACSHBDHOSHHOTFOHOHFGHGESSHOSOGI IDS SHSOHSSILHSHF SHH HHVEHSSSHAGHIGHOIOASO 
278 169134 TST1983 
re) 271 169134 996167 soSe40 Rol MAPLE iw®O, 2°05 y21,C#i, AyD MApLoe © 992524 
272 169148 193001 ecc 4s > V 322 BRANCH IF Cog 
273 163142 922401 BLT vg3Tia + @ $26 BRANCH IF (N KOR V)eq 
fe) tas 165144 2090808 18: WALT 
276 $ 18S OS GOFHHOSHOHHHHHSHHGOSHSSHSHOSHSHSHSHHFSHHHCHHFHHHHHHOHFHHHHFHGHHHFSHSHHEHOD 
2 id eSOTTL TESTAR TEST "ADO", *INC*, “Com”, AND "BCS". "OLE® 
27 se 
279 se WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE: 
° 282 se Nes@6. 286, ¥V & is ANDO CG ® 
281 se THE REGISTERS ARE: Rg se 125252, Ri = geeeeg, R2 = 129252 
262 :@ RS = 125292, H4 © 325252, RD © 125258, SP © 129252. 
& 283 se MAPLOS = 952524, 
284 se UPON COMPLETION OF THIS res! THE CONOITION CODES AREs 
285 se Ns8, 281, V8 8. AOC ® 6, 
3 286 se THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR 
287 se R3 WHICH NOW EQUALS 898808, AND 81 WHICH 18 ALSO Seesee 
238 3e 
) 289 PESOSSHSHOOGHSSHVPSHS ORGS SOSH FS HSSADOS DS ISP HDOHFOHOSSHHP SSF HSHSSHSHISVHSSOHSIGHSIVSSOHIOSD 
298 165146 TsTii? 
9° 
fv 
o 


| 








9 
P3P-11/72 DIAGNOSTIC/BOOTSTRAP (M¥SB1-YC) PATTERN MACY11 27(657) i7eJUNe735 19:94 PAGE 7 
2 DEKBHA,P4ai TESTi1 YEST "ADO", “INC, "COM", AND "BCS", “BLE” 
291 >(MAPLO® & 092524) » (RS ® 125252) 
a 292 163146 266793 713426 Ye}e) “APLO,RS ;N®1,2890,y20,C#e@, ANDO &32177776 
293 165152 325253 INC R3 iN®1,2898,V8@,C#8, AND &38177777 
294 165154 .25103 com RS ;N@@,281,V80,C#i, ANDO R3 = ge9803 
‘a 295 165156 y603¢1 Add RI,RL iN8@,281,V80,C2@, AND Ri & 989802 
296 1651628 10934c1 Bcs 18 ; V 324 BRANCH IF Cai 
297 1635162 333404 BLE 7sT12 > @© 326 BRANCH IF C2 OR (N XOR V)J81 
© 298 165164 s7200c¢9 i$! HALT 
299 
308 PPSSSHSSSSSSHSSSSHSSHSSHSHSSSSSHSSSSSHHSHSHSHSSHSHSSHSHHHSSHSSHESSSHSESHSSESHSSEHEOSCCESE 
e hs eS9TTL TESTI2 TEST "ROR", "BIS", "ADD", AND "BLO", "BGE" 
a ie 
303 se WHEN THIg TeEsr Is ENTERED THE CONDITION CoDES ARE? 
& 324 ;@ N20, €8 1, V2 @ ANOC 8 @, 
3¢5 se THE REGISTERS ARE: RQ 8 125252, Ri © O00e00, R2 = 125252 
3c6 je RS * 990300, H4 ® 125252, 85 = 125252, SP * 125252, 
@ 327 se UPON COMPLETIUN OF THIS TEST THE CONDITION CODES AREs 
328 se Nea, @€@81, V # 6 ANDO C #8 @, 
329 18 THE REGISTENS ARE LEFT UNCHANGED EXCEPT FOR 
a) 319 ;@ R3 WHICH SHOULD BE MOOIFIEO BACK TO 890008, AND 
311 3;@ R4 WHICH SHOULD NOW EQUAL 892525 
312 se 
@ 313 SS SSSSSHOHSHSHOHHSSHHSHSHSSHSCHOSHHSOHSSHSHHSHSHSHHSSHHHEHOSHHEEHCOHHHHHOCOEEUS 
314 4691566 TST12: 
3:5 163166 236004 ROR r4 iN®O,2°O8,v%1,C#0, AyD vn4 © 952925 
& 3.6 1651739 c504e3 BIS R4,R3 +N8Q,298,V90,C#80, AND RS & 952525 
317 165172 60503 ADD R5,RS ;N®1,289,V99,C#®, AND RS ® 177777 
3:8 165174 y382a3 INC RJ ;Neg,281,V89,C#9, AND R3 = pogege 
@ 3:9 163176 1593421 BLO 13 ; V $24 BRANCH IF Cai 
32@ 1652028 e72801 BGE T$Ti3 + © 320 BRANCH IF (N XOR V)29 
321 169222 20800 18: HALT 
a) 322 
323 FLOSS HSOHSHSSHHSSOHSSHSSHSSHHSSHSHHHOHCHSHOHHHLOSHOHSHEHSHHSHOHSESHOOHOSCHHSSOOES 
324 sSBTTL TESTig TEST "OEC™ AND "OLos", "BLT" 
@ 325 ik) 
326 }e WHEN THIS TESr IS ENTERED THE CoNDITION CoDES ARES 
327 ;@ Ne®, @€8 1, ¥V 8 @ ANDC ® 6, 
@ 328 se THE REGISTERS AWE: Ro = 125252, %1 = googee, R2 © 125252 
329 se RS = govo00, N4 = 952525, RD 2 125252, SP © 125252, 
332 3e UPON COMPLETION OF THIS TEST TWE CONDITION CODES AREs 
g 331 ie Nei, @8 6 V ® @ AND C ® 6B, 
332 3@ THE REGISTERS AWE LEFT UNCHANGED EXCEPT FOR 
333 ;e Ri WHICH SHOULD NOW EQUAL 177777 
i.) 334 3@ 
335 ; FOSSSSSSSHSSHSHSSHSSSHHSHSHHSSHHHSHSSHHHHHSSHOHSHHSHSHSHSHSHSHSHSSHSHHHSEHHSHOSOOHSOECEES 
336 165204 TSTi33 
@ 337 163294 go5301 DEC Ri in®2,290,v90,C#0,R19177777 
338 165296 121401 BLOS 13 + V 324 BRANCH IF ¢@ OR C)81 
339 4165218 622401 BLT “3ri4 + @® 326 BRANCH IF (N XOR V)82 
rs) 348 165212 2930800 1$: WALT 
341 
342 FP SSSOSSOSHHSHHSHHSHHSHSHOSSHSHSSSSSSHSHHSHSHSSHHSHOHHSHHHOHSHHOHSHSHSHHHSOHSCHSECESS 
@ 343 »SBTTL TEST24 TEST "CoM", "BIC", AND "BGT", "BGE*, "BLE®* 
344 se 
S 
© 





Bi 


POP=11/70 DIAGNOSTIC/BOOTSTHAP (M9SBI-YC) PATTERN 
TEST "COM", “BIC”, AND "8GT", "BCE", “BLE” 


DEKBWA. Pai 


345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
368 
361 
362 
363 
364 
365 
366 
367 
368 
369 
378 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
3861 
382 
383 
364 
385 
386 
387 
388 
369 
390 
391 
392 
393 
394 
395 
396 
397 
396 


469214 
165214 
165216 
169220 
169222 
169224 
169226 
169230 
169232 
169234 


169236 
165236 
165249 
165242 


163244 
165246 
1652598 
165252 
169254 
165256 


TESTi4 


303100 
101401 
000800 
046001 
860101 
833602 
202001 
@83401 
2900900 


905501 
020401 
001805 


030105 
293803 
25105 
160501 
001401 
030800 


;e 
}e 
se 
1@ 
}@ 
;@ 
@ 
je 
je 
,@ 


MACY12 27(657) A7*JUNe793 16:04 


PAGE 6 


WHEN THIS TEST IS ENTERED THE CONDITION CODES ARES 
Nei, 28 8, V ® 8, ANOC ®@ @, 
THE REGISTERS ARE: RO © 129252, Ay © 177777, R2 © 129252 
R3 = GONGGG, H4 * 52525, AS © 125252, SP = 129252. 

UPON COMPLETION OF THIS TEST TWE CONDITION CODES ARE! 
N26, @€8 @, V® a, ANOC 8 i, 
TWE REGISTERS AWE LEFT UNCHANGED EXCEPT FOR 
R@ WHICH SHOULD NOW. EQUAL 8592525, ANO 
Ri WHICH §$HOULO NOW EQUAL 852524 


TST143 


18: 


Com RB 
BLOS 2s 
HALT 

Bic Re,Ri 
Add R2,R1 
cr is 
BGE 13 
BLE 7$715 
WALT 


+n®O,2°0,V°O,C81, 
+ @© $25 BRANCH IF 


AnO no 8 952925 
(@ OR pea 


s$TOP WERE IF BRANCH FAILEO 


Ne, 809, V99,Ce1, 
;Neg, 809, V"1,Ce1, 
; V $22 BRANCH IF 
; V 322 BRANCH IF 
+ ® 326 BRANCH IF 


AND Ry © 125252 

AND Ri & 952924 

2 AND (N XOR V) ARE BOTH g 
(N XOR V)s@ 

C2 OR (N XOR V)Je2 


3 10000000000000800008000000000000000000000000000008000000000000000000008 
TEST "ADC™, "CMp", "BIT", ANDO "BNE", "BGT", "BEG" 


SOTTL TESTI9 


WHEN THI§ TEST JS ENTERED THE CONDITION CODES ARE! 


ve 


a. ANDO C ® i, 


THE REGISTERS ARE? RO © 952523, Ri © 952524, R2 & 125252 
RS = PeCo8e, R4 © 52525, RD © 125253, SP © 129252, 

UPON COMPLETION OF THIS TEST TWE CONDITION CODES ARE} 
N28, #831, V8 8, ANOC ® B, 
THE REGISTERS ARE NOW: 

RB = 952525, Ki © O8CHOG, AZ = 125252, RS © SHEETS 
R4 © 952525, HS = 52525, SP = 125252, 


TSTi53 


133 


aoc Ri 
CMP R4,R1 
BNE is 
BIT R1,R5 
BGT is 
com Rd 
3U8 R3,R1 
BEQ T9716 
WALT 


+n®0,296,vV*0,C#o, 
+N8O, 291, V98,Ced 
+ V 322 BRANCH IF 


AyO mi © 952525 
aso 


sAL © 952525 RS = 125252 


sN8G,801,V90,Ceo 
+ V $22 BRANCH IF 
sNeg, 888, V20,Cei, 
sNeg,881,V"0,Ced, 
; ® $26 BRANEH IF 


B AND (N XOR V) ARE BOTH 8 
AND RS = 992525 

AND Ri © 980808 

ge1 


1 10060000000000060000000000000000000000000000000000000000000000000000008 
TEST "MOVE", "SOB". "CLA", "TST" AND "BPL®, "BNE" 


WHEN THI§ TEST IS ENTERED THE CONDITION CoDES ARE! 


sgOTTL TESTig 


Ne @, 281i, 


Ve 


®, ANDO C ® 6, 


THE REGISTERS ARE! RO © 852925, Ri © BOO088, RZ = 125252 


o 
ppreii/70 DIAGNOSTIC/BOOTSTRaP (M9SB1e¥C) PATTERN MACY12 27(057) A7eJUNe7S 19164 Pace 9 
gS DEKBHA. Pai TEST16 TEST "MOVB". "SOB", "CLAY, "TST" AND "BPL"™, "BNE" 
399 se R3 = 000000, K4 = 852525, RD = 9525235, SP « 1259252. 
8 4230 se UPON CoMPLETIQN oF THIS TES! THE CONDITION CODES ARE! 
491 in) Ne6,. 281, V¥V © @ ANOC 8 6, 
422 se RB IS DECREMENTED BY A SOB INSTRUCTION TO seeees 
& 423 se Ri IS CLEARED AND THEN INCREMENTED AROUND TO sesege 
404 se 
405 j $0000 8 6800 0608080008888808 00000000000 0000050000860080005000000005000008 
@ 426 165268 TS7163 
407 169268 112700 177491 Move 0177401,R0 ;N®8O,2°0,v°6,Ce®, ANDO RO ® B88801 
406 469264 1239001 BPL 248 + © $28 BRANCH IF Neg 
& 409 4169266 eoeece 18: MALT STOP IF “OPL” FaILEO 
418 169278 2770802 23: $08 R818 +00 NOT LOOP SINCE (RB - 14) 8 B 
411 169272 03801 CLA Ry sNeg, Beg, Veg, Cee, ANDO Ri © geegee 
© 412 169274 993201 38: INC 8 s INERERENT O46K TIMES (2 ee 16) 
413 169276 977802 soe Rre,38 +L00? BACK TO “INC” 64K TIMES 
414 165308 2939700 Ts? Re +Neg,221,V99,Ceg, ANDO Re = gegeee 
@ 415 4165392 9271802 BNE 43 + V $22 BRANCH IF Seg 
416 163304 909701 Ts? Ry +N®g,281,vee8,Ces, AND Ri © gegees 
417 465306 901401 BEO 79717 + @© $26 BRANCH IF Bey 
© 416 4165318 e2eeee 48: WALT 
419 
420 3 $©000000 06000 000000000 0508000500008 800000000050000050000080000000000088 
° ant eSOTTL TESTI/ TEST “AgR”™, "ASL* 
3@ 
423 pe WHEN THI§ TES IS ENTERED THE CONDITION CoOES ares 
fay 424 16 We ReclevetS lacs he n cipeen’ 
425 se THE REGISTERS ARE: Re © 125252, Ai = geeeee, R2 © 129252 
426 je R3 = gesede, H4 © 952525, AD © 952529, SP © 129252, 
o 427 se UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE} 
428 pe Ned, @06, V2 @, AND C #2 6, 
429 1) THE REGISTERS ARE LEFT UNCHANGED EXCEPT FoR 
ra 430 te R@ WHICH IS NOW EQUAL TO Seeees, 
431 je Ri WHICH IS NOW 698081, AND 
432 je R2 WHICH IS NOW Beeee8, 
9 433 died 
434 3 $906.00 000000000000 00008000000080000000000000000000000000000000000080008 
435 169312 Tg$T4i73 
a 436 169312 212709 190008 Mov #100000,R0 ;RO°1eo000 
437 169316 925201 INC Ri ;R1 8990001 
438 165328 0127¢2 290020 MOV #°016,R2 s$€7 COUNTER TO 36 DECIMAL 
re) 439 163324 gpe6200 18: ASR Ro Ht! SHIFT RB, SIGN EXTEND (46 TIMES) 
4408 1683326 93509 aoc Rg 3000 CARRY (8 UNTIL LAST TIME) 
441 169338 996301 ASL my sLEFT SHIFT Ra (36 TIMES) 
e 442 465332 9259501 aoc Ry saay CARRY (6 UNTIL LAST TIME) 
443 469334 377205 soe 82,18 +400? BACK 19 DECIMAL TIMES 
444 sAT THE END OF THE LOOP 
c 445 RO © 690888 AND Ri © sege82 
446 165336 960801 aod Rg, Ri iNSg,206,Vee,Cee Riesegeei, Reseesees 
447 365349 923403 BLE 28 ; V $24¢ GRANCH IF CB OOR (N XOR V) 304 
o 448 369342 goSe01 ecT T8T20 + © 320 BRANCH IF & ANO (N XOR V) ARE BOTH @ 
449 165344 93290808 28: HALT 
452 
a 451 i 19000800 000600000 0000000 00000000000000000009000000000000000000000000008 
452 -SOTTL YTEST28 TEST ASH, AND SWAB 
© 
ie) 





POP#11/70 DIAGNOSTIC/BOOTSTRAP (49381~-YC) PATTERN 


DEKBHA.Pdd 


453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
466 
487 
468 
489 
4998 
491 
492 
493 
494 
495 
496 
497 
496 
499 
520 
501 
522 
503 
324 
505 
526 


165346 
165346 


1635352 


165354 
165356 
165360 


165362 


169366 
1635379 
165372 


465374 
165374 
163409 
165494 
165406 
eae 

5414 
165416 
165428 
169422 
163424 
165426 
169439 


TeST20 TEST ASH» ANO SWAB 


272327 
125701 


108401 
200808 
088301 


872127 


eo5201 
031401 
0088008 


012700 
812701 
205105 
816420 
820460 
001014 
105146 
120512 
001011 
120440 
021807 
105119 


300807 


177761 


1723948 
030820 


177776 


3e@ 
}@ 
3e 
;e 
te 
a) 
in) 
ye 
i) 
se 


MACY12 27(657) 17°JUN°7§ 18:04 PAGE 18 


WHEN THIS TESS |S ENTERED TwE CONDITION CODES ARE! 
Ne@6, @€8 @ V2 @, ANDO C ® 6, 

THE REGISTERS ARE! RO & 880080, Ri = 900981, R2 = OBLRCO 
R3 © goveee, K4 * B952525, AD = 952528, SP © 1259252. 

UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE?s 
Ns8, #281, V2 @ ANOC # ij, 

THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR 

Ri WHICH $HOULO NOW EQUAL Seg088 


TST2o3 


i$: 


AgW #7,R1 sLEFT SHIFT BITS Into BlT7 
;N®®,298,V29,Ce8, AND Ri © geg208 

TSTB sR ;LOWER BYTE SHOULD GE NEGATIVE 

- ;N84,8e8,Vee,Cee 

Mt 18 ; @ $25 ORANCH IF Neg 

WALT sPAgu" MUST HAVE FAILEO 

SWAB RY ;SWiTCH OYTES OF Ri, AL © 198980 
;N82, 200, Ve8,Cee 

ASH #0019, R21 ;RIGMT SWIFT Ra 45 PLACES Bit EXTEND 
7N82,208,vee,Cee, Ai * 177 

INC ns ;N@g,281;V98,Ce1, Ri ® a 

BEO T§r2i ; © $26 BRANCH IF 2e4 

WALT sELTHER "gWagy OR “ASH” FAILED 


sSOTTL TEST2, TEST 16 KERNEL P.A.R,'S 


WHEN THIS TEST IS ENTERED ve CONDITION CODES ARE! 
Neo, 2@8 i, “Vv 2 @, AND C # i, 

THE REGISTERS ARE: RO © Besess, Ai = BO008G, R2 = Seegee 
RZ ® eeecee, n4 8s 952525, a5 © 952528, SP © 129252. 

UPON COMPLETION OF THIS TEST THE CONDITION CODES ARES 
Ne2s@6,2@81, ¥ 28 @. ANOC #8 6, 

THE REGISTERS NOW EQUAL! 

RO = 172406, Ki * BOO088, 2 © HOOHEH, RS © BeoGRG 

R4 @ 952525, AS © 325252, SP © 125252, 

ALL KEANE, P.A.M.'S & 125252, 


vsT2i: 


is: 


MoV SKIPANS,RO ;FIRST "PAR" To BE CHECKED 
MOV @°016,Ra 300 KIPAR™ THRU KOPAR? 

com ay ;R39125292 

MOV R4, (RY)® ;PARnsg52925 

cue R4,02( RB) 3010 If LOAD PROPERLY? 


BNE a8 + V BRANCH IF NO RG ® PAR + 2 


come e(Rp) ;COMPLEMENT MIGH OYTE PAR®329325 
CmMPe R39, (RO) sGHECK THE HIGH BYTE 

BNE 23 + V BRANCH IF BaD RO @ PAR © 4 

CMPB R4,<( KB) sCMECK THE LOW BYTE DION’ T CHANGE 
BNE 23 + V BRANCH IF IT CHANGED Rg © PAR 
come (RO) ;COMPLEMENT PHE LOW BYTE PaRei25252 








“ 


A fi 
DEKBHA.Pii 


597 
528 
509 
518 
5ii 
312 
513 
514 
515 
516 
517 
516 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
549 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
556 
559 
560 


169432 
165434 
169436 
1694498 
163442 
169444 
165446 


169450 
165459 
169454 
165468 
165464 
165466 
163479 
165472 


169474 


165476 


165476 
165502 
165526 
1655108 


oa 


120520 
801804 
120520 
891862 
0774317 
080401 
290008 


812700 172320 
012731 2000010 
012702 077486 
318240 
621802 
021401 
300008 


677105 


812786 172376 
024767 698002 
020008 

022716 165506 


TSTHaAP (M9SBL9¥cC) P 
TEST 16 KERNEL PA, 


— MACY12 27(637) A7eyJNo75 10:04 Pace 11 


CMPB A9,(RBIe 
23 
CmPs RD, (RBDe 


CHECK THE LOW BYTE 
+ V BRANCH IF BAD AO e pAR oi 
;CHECK THE HIGH BYTE 


BNE 23 + V BRANCH IF IT FAILED RO & PAR © 2 
308 R418 +400? UNTIL KOPAR7 HAS BEEN TESTED 

BR T3722 ; @ BRANCH TO NEXT TEST 

WALT tA PALM, FAILED TO WOLD THE RIGHT DATA 


;GMECK RO FOR THE ADORESS 


eSOTTL TEST22 TEST AND LOAD KIPOR'S 


WHEN THIS TESS IS ENTERED THE CONDITION CODES ARE! 
NeO8, 28%, ¥ 8 @, ANOC ® &, 

THE REGISTERS ARE: Ro © 372498, Ri = geeeee, R2 = sesees 
RJ © Bgveds, H4 & 952525, AD © 125259, SP © 129252. 

UPON COMPLETION OF THIS TEST TWE CONDITION CODES AEs 
Ns 0, @ 8 3, V ® @- AND § s 6. 

THE REGISTERS THAT ARE MODIFIED ARE: 

RO * 172300, XL * BBEBER, RZ * 877406 

ALL KERNEL LeSPACE P.0,R,°S (172368 © 172336) © 877486 


TST223 


18: 


js @KIPON7¢2,R0 sgzaat WITH LAST "POR" 

MOV °08,R% 300 K{POR7 THRU KIPORG 

MOV 0677406,R2 sPATTERN TO TEST #POR’S* 

MOV R2,°(KB) L000 *"POR® UNDER TEST 

cup (RO) ,M2 ;$€G IF TWE BATA LOADED IS CORRECT 

BEG 23 sBRANCH IF THE DATA MATCHES 

WALT 3A "POR" HAS FAILED 
sRG WAS THE ADORESS OF THE BAD "POR@ 
sR2 WAS THE EXPECTED Data 

$08 Ra.48 +L00P UNTIL ALL EIGHT @POR’S" WAVE BEEN 


; TESTED 


sSOTTL TEsT2g TEST “JGR"s PRIS, "RATIM, & “Mp” 


THIg Tes? v tage s€rg THE — poiNTer To "KOpAR7" (172376). 
AND THEN VERIFIES THAT "JSR", © *, "RTT", AND *yMPe 
ALL WORK PROPERLY. 


N ENTRY To THIS TEST THE STACK POINTER "Sp" Ig INITIALIZE0 
0 172376 ANO IS LEFT THAT WAY ON EX]T, 


TST23! 


103: 
13: 


MOV @xOPAN?, SP SET YR THE STACK POINTER 

JSR °c.as sTRY TO JSR TO 1§ 

HALT sTHE "JSR" MUST HAVE FAILED 

cmp #108,(9P) sWAS THE CORRECT ADDRESS PUSHED? 








POP=i1/70 DIAGNOSTIC/BOOTSTRAP (MgSBi-YC) PATTERN 
TEST23 TEST “YSR", "RTS", "RTT", & “MP* 


DEKBWA.PLd 


561 
562 
563 
564 
565 
566 
567 
568 
569 
578 
574 
572 
573 
574 
575 
576 
377 
578 
579 
588 
581 
582 
583 
584 
585 
586 
567 
586 
589 
5998 
591 
592 
593 
594 
595 
596 
597 
596 
599 
628 
631 
682 
683 
6e4 
605 
676 
607 
638 
699 
610 
611 
612 
613 
614 


169514 
165516 
165528 
169524 
165526 
165539 
165532 
165536 
165549 
165542 
165546 
165559 


1655598 
165558 
165554 
165956 
169362 
165566 
165572 


169574 
165609 
165604 
165606 
165612 
165614 


301401 
820008 
012716 
330207 
800800 
025646 
012746 
020002 
200800 
890137 
030800 


013702 
891002 
813702 
072227 
042792 
9201433 


£12700 
12701 
010220 
262702 
077104 
012710 


165530 


165542 


165550 


177576 
173024 


47777 
14177 


1723549 
000007 


048200 
177608 


3s: 


4s: 


53: 


BEG 
HALT 
MOV 
rvs 
WALT 
CLR 
MOV 
RT] 
WALT 
JMP 
WALT 


MACY12 27(657) i7edUNe7g 18:84 PAGE 12 


23 ; BRANCH IF YES 

WRONG THING PUSHED ON STACK 
@3S,(¢9P) +CHANGE THE ADDRESS ON THE STACK 
PC sTRY TO RETURN TO 3S 

;010 NOT RETURN PROPERLY 
°(SP) sPUSH A BERO ON THE STACK 
#4$,(S8P) ;PUSM THE RETURN ADDRESS ON STACK 


SEE IF AN "RII" WORKS 
sTHE PRTI" FAILED 

e653 sTRY TO PyMPe 
; THE "UMP" FAILED 
;ADDRESS TO "UMP" TO 


+$97 


THIS 
THE 
MANA 


TL TEstT24@ LpAD AND TYyRN ON MEMORY MANAGEMENT AND THE UNIByg MAp 


TEST Is gNLY EXECUTED IF THE UppER 4 BITS <15142> oF 
SWITCH REGISTER ARE NON@ZERO, THE TEST WILL LOAD MEMORY 
GEMENT TO RELOCATE TO THE S2K BLOCK NUMBER SPECIFIED, 


IT WILL ALSO SET UP THE UNIGUS MAP REGISTERS @ THRU 6 TO 


RELO 
SPEC 


CATE THE YNIBUS ADDRESSES CORRECTLY. (IE, IF BITS <19s142> 
IFY BLOCK NUMBER 5S, THEN YOU WANT TO BOOT INTO 


MEMORY FROM 99K TO 226K, THE KIPAR’S WILL BE LOADED AS FOLLOWS: 


KIPA 
KIRA 
KIPA 
THE 

MAPL 


RO = BOOOHH, KIPARL © 886208, KIPARZ © BgO408, KIPARS = gg6ees 
R4 © 967008, KIPARS © 867200, KIPARG & gg7408,) 

R7 WILL ALWAYS EQUAL 3776868, 

UNIBUS MAP MEGISTERS WILL THEN BE SET aS FOLLOWS! 

© © O80000, MAPHG © G3, MAPLi © 920008, MAPHL © 83, 


MAPL2 © 640008, MAPH2 © 83. “APL © 860008, MAPHS = 83, 


MAPL 
MAPL 


4 8 100008, MAPH4 & 83, 4APLS © 120088, MAPHS = 83, 
6 © 146008, MAPH6 = 83, 


TST24:3 


108: 


is: 


THIS 
BOOT 


Mov 
HBV 
MOV 
ado 
$08 
MOV 


OBSHR,RZ sREAD THE SWITCH REGISTER 

198 sS3K1P THE NEXT INSTRUCTION IF NOT ZERO 
09173024,R2 sREAD THE SWITCHES ON THE MOSER 

#92,R2 sRIGHT yy BITS <€15:92> 2 PLACES 
#°Cesebue,R2 sLEAVE ONLY BITS <g3sig> IN AQ 

rgT2s5 ;G0 TO NEXT TEST IF R2IS ZERO NOW 


NEXT PORTION oF CoDE WILL BE RUN ONLY IF You ARE 

ING INTO MEMORY OTHER THAN PHYSICAL @ TO 28K, 
KI PANO, RO sADORESS OF FIRST “paR® To LOAD 
@°07,"% +000 KIPARG THRY KIPARG6 
RZ, (ROO +000 THE KERNEL LeSPACE P.A,R.°S 
#260,42 ;MAKE R2 POINT TO NEXT 4K BLOCK 
R1.18 +L00P UNTIL KI PAR@ WAS BEEN LOADED 


#477608, (RB) sMAP KIPAR7 TO 170 PAGE 
LoAD THE YNIGUS MAP TQ REFERENCE THE SAME MEMORY 


Now 1 
AS MEMORY MANAGEMENT DOES. 











PpP-11/70 DIAGNOSTIC/BOOTSTRaP (Mg3Bi-VC) PaTTERN 


DEKBWA. Pai 


615 
616 
617 
616 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
638 
631 
632 
633 
634 
635 
636 
637 
6368 
639 
640 
641 
642 
643 
644 
645 
646 
647 
648 
649 
6508 
651 
652 
653 
654 
655 
656 
657 
658 
659 
668 
661 
662 
663 
664 
665 
666 
667 
668 


169622 
163624 
165626 
165632 
163636 
165648 
165642 
165646 


1656598 
165656 


165662 
165662 


165664 
165672 
169676 
163702 
165706 
169712 
165716 
169720 
165722 


169724 
169726 
1697328 
169732 
165734 
165736 
1697498 
169742 
165744 
165746 


TeESsT24 


72227 
635803 
612700 
12701 
0183520 
010220 
0627283 
077105 


12737 
399237 


010216 


12737 
295837 
012705 
012715 
@12702 
012703 
010224 
010308 
018820 


077402 
010204 
0183500 
911801 
220801 
201401 
290800 
235120 
077406 
214001 


MACY12 27(657) ‘i7eyUNe79 16:64 Pace 13 


LOAD AND TURN ON MEMORY MANAGEMENT ANO THE UNIGUS MAP 


1777606 


170200 
038007 


398060 
177372 


165776 
008116 
177746 
000014 
067400 
091000 


172516 


200114 


;@ 


ASH @e°018,K2 sRIGHT SHIFT R248 PLACES 
CLR R3 sSTART WITH RS & GeGRee 


MOV eMAPLULKD sADORESS OF FIRST MAP REGISTER 
MOV @°07,41 PREPARE TO LOAD SEVEN MaP REGISTERS 
MOV RJ. (ROIe +L0AD LOWER £6 BITS OF THE MAP REGISTER 


MOV RZ, (ROO sLOAD UPPER @ BITS OF THE MAP REGISTER 


ado #22000.835 sPOINT TO THE NEXT 4K BLOCK 

308 R1.28 +00? UNTIL SEVEN MAP REGS ARE LOADED 
MOV 860, C0nMmMRS ENABLE 22°81T MAPPING AND UNIBUS MAP 
INC OanMRye + TURN ON FULL RELOCATION 


eSOTTL TEST29 TEGT MAIN MEMORY FROM VIRTUAL 18088 18 26K 


THIS TEST WILL TEST MAIN MEMoRY WITH THE CACHE DISABLED, FaoM 
VIRTUAL ADOKESS Ogisee 70 197776, If THE DATA DOES NOT COMPARE 
PROPERLY THE TEST WILL WALT AT EX THER 16574g OR 165756, IF A 
PARITY ERROR OCCURS THE TEST WILL WALT aT ADORESS soer7se WITH 
THE PC @ 2 ON THE STACK WHICH [S IN THE KERNEL OeSPACE P,A.R,‘S, 


IN THIS TEST THE REGISTER§ ARE INITIALIZED AS FoLLowss 
R@ * 991000, Ri © DATA READ, R2 © GoV4ag, RS = Seises 
R4 © 967490, HS © 2177746 (CONTROL REG,) SP © 172376 


TST25" 


is: 


;$AVE AZ FOR THE YRpER SIX BITS 
;0F THE MASS BUS DEVICE’S BUS ADORESS 
;1N ADORESS 47772376 (KOPAR7) 


MOV OPAEH 7, 08114 4) UP PARITY VECTOR 


MOV AZ. (Sp) 


CLR 09116 Ef PROCESSOR STATUS WORD TO ZERO 
MOV #377746,85 ; CAGHE CONTROL REGISTER ADORESS 
MOV OMISS, (KS) ;FORCE MISS BOTH GROUPS 
MOV 6974008,K2 sGOYNT STORAGE 
MOV 61000,R5 sFIMST ADDRESS STORAGE 
MOV R2,R4 SETUP COUNTER 
MoV RJ,RO ;SETUP FIRST ADDRESS 
MOV RO, (ROde L040 EACH ADORESS WITH ITS 
;0WN ADDRESS 
$08 R4,18 3400? UNTIL BONE 
MOV R2,R4 ;$ETUP COUNTER AND FIRST ADDRESS 
MOV RJ,RO s$ET STARTING AODRESS IN Re 
MOV (RO) »Md ;GET TWE DATA 
cue Re, Ri :18 IT CORRECT? 
BEQ 34 ;BRANCH IF YES 
WALT sREPADORESS, RieOATA 
com (ROd* COMPLEMENT BATA AND INCREMENT ADORESS 
$08 R4,2$ 3,00? UNTIL BONE 
MOV o( RO) Ra ;REAO THE DATA (IT SHOULD NOW BE THE 


sGOMPLEMENT OF THE ADDRESS) 








H | 


PDP -11/70 viimetia, 4 aa es (M@gSB1-YC) PATTERN MACY12 
OFKBHA.P4i TeSTt25 ST MAIN MEMORY FROM VIRTUAL 1888 TO 2 
669 165758 095101 COM Ry 
678 1659752 320001 cmp RB,RL 
671 169754 901401 BEQ 53 
672 1639756 gooeoe HALT 
673 169768 377206 5$: $06 R2.4$ 
674 469762 912737 173762 ©98114 MOV @CONT,@ 
675 
676 
677 1659778 9039046 CLR @(SP) 
678 4163772 990137 173696 JmMP eeTsTzé 
ae 169776 998800 PAEHLT: MALT 
80 


eo 


#114 


L7°yUN©7§ 18:04 PAGE 14 


;GOMPLEMENT BEFORE CHECKING 

+18 Toe SATA CORRECT? 

sBRANCH IF ves 

sROSADORESS Ris-DATA 

+00? UNTIL BONE 

sSET PARTY VECTOR TO CODE THAT 
;WILL TRY TO CONTINUE ANO BOOT 
s1F THE CACHE FAILS, 

sSET THE CYCLE FLAG TO ZERO 
>JUMP TO SECOND WALF OF THE ROM 
sMALTING HERE MEANS A PARITY ERROR 


C\ 


PDP=ii/72 DIAGNOSTIC/BOOTSTRAP (M9SB1eVC) PATTERN 


DEKBHA. Paid 


661 
682 
683 
684 
685 
686 
687 
668 
689 
690 


173008 


173902 
173018 
173012 


173014 
173828 


173922 


173924 
473826 
173030 
173932 
173036 
173642 
173044 
473050 
173652 
173954 
173068 
173964 


MACY11 276657) L7°JUN@7g 16:04 PAGE is 


TEST25 TEST MAIN MEMORY FROM VIRTUAL 1060 Te 20K 


173800 
020405 


032761 
021774 


920430 


113798 
821803 


012708 


900008 
026209 
010804 
042734 
072427 
605744 
942700 
010802 
900302 
016401 
9164093 
000174 


0900001 177776 


177376 


177497 
177776 


1777708 
173320 


173542 
173564 


»S6TTL 


BOOTSTRAP ENTHY POINT 18 AT 17773888 


BVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV VV VV VV VV VV VV VV VV 
BVVVVVVVVVVVVVVVVVVVVVV VV VV VV VV VV VV VV 


3@ 
se 
4@ 
se 
se 
,@ 
3@ 
s@ 
j@ 
3@ 
3@ 
se 
3® 
3@ 
3@ 


THE REGISTER YSAGE DURING THE BogTSTRAP I§ GENERALLY AS FoLlLows! 


RO © THE ORIVE NUMBER RIGHT JUSTIFIED (8 © 7) 

Ri © THE ADURESS OF THE 4AIN CONTROL AND STATUS REGISTER 

R2 = THE ORIVE NUMBER POSITIONED FOR LOADING INTO DEVICE 

R3 = POINTER TO THE FUNCTION TABLE 

R4 = INDEX NUMBER TO GET THRY THE TABLES FOR THE CORRECT INFORMATION 


AFTER A SYCCEMSFUL Boo’ THE REGISTERG ARE AS FoLLoWss 


RO © THE ORIVE NUMBER RIGHT JUSTIFIED (8 © 7) 
Ry © THE ADURESS OF THE MAIN COMMAND AND STATUS REGISTER 


POHSKHHHHSHHHHHH HOSTEL OHH HEH HH OHEHEHEHEEOEH HEHEHE EET ORTH EFORETERET ETE? 
BARBRA BAS RADA ADADAAAARAARARAAADADALAASBAAAAASBAAASALARAAARA AAA 


BOOT: 
SBT, 
WAIT: 


»SBTT, 
START? 


is: 


. & BASE2 
BR START 


CODE To WAIT FOR TYAB TO GoME ON LINE 


;BRANCH TO START OF BOOT STRAP 


BIT @TUR, @2¢R1) st8 THE ge,tereD Drive ow LIne 
BEO WAIT sWALT FO 1? TO @£ SEY BY DRIVE 
BR TV182 ;BRANCH TO CONTINUE BOOTING FROM TULe 


THIS IS THE CODE TO READ THE SWITCH REGISTER AND DECODE IT 


Move @sSwR, Re ;READ SWITCH REGISTER INTO RO 
BNE i$ ;BRANCH TO DECODE IF TWE LOWER 

BYTE 318 NOT ZERO 
MoV (PC)o, Re ;1F SWITCH REGISTER 18 BERO 

;TWEN READ SWITCHES ON THE MOSB1 

;TO DETERMINE DEVICE TYPE aNO NO, 
»WORD 8 sTHIS WORD WILL BE ASSEMBLED AT 773924 
ASR Re ;RIGHT SHIFT R@ ONE PLACE 
MOV Rg, R4 COPY DEVICE AND UNIT NUMBER 
gic @°Coou370,R4 sLEAVE OEVICE NUMBER IN RG 
ASW 6°2,R4 SHIFT RQ RIGHT 2 PLACES TO BE 2 © 76 
Ts? o(R4) sADYUST Ra TO INDEX THRU TABLE (8 © 74) 
gic #°Cc7,Ke LEAVE UNIT NUMBER IN Re 
MOV RO,R2 COPY UNIT NUMBER INTO R2 
Swae R2 sPUT UNIT NUMBER IN UPPER BYTE OF Ra 
MOV CSRPTH(H4),R4 «=> OAD MAIN CSR ADORESS INTO Ay 
MOV CMOPTH(H4),RS ;40AD POINTER TO FUNCTION TABLE 
JMP @ADOR¥(R4) JUMP TO START OF PARTICULAR BOOT 





° 
POP-11/70 DIAGNOSTIC/BOOTSTRAP (M9SH1eYC) PATTERN MACY13 27(657) A7eJUNe79 19:04 PAGE 16 
@ DEKBHA.Pai THIS 1S THE CODE TO READ THE SWITCH REGISTER ANU DECODE IT 
735 
& 736 -SOTTL THIS IS THE STANT OF THE Tmad/TULB BOOT STRAP (MAGNETIC TAPE, Tm11) 
737 SCOMMAND REGISTER ADDRESS IS 172922 
738 
ra 739 473078 0910211 Tule: MOV R2,(R2) +4040 UNIT NUMBER INTO C.S.R, 
748 173072 009743 ag Walt +G0 WAST FOR SELECTED ORIVE TO COME ONLINE 
744 #473974 9523511 TUig2: 818 (R3)o,¢K1) ;°ON* REWIND COMMAND INTO C,S,R, 
@ 742 i THIS COMMAND ALSO SETS 668 BPI 9 CHAN, 
743 173076 1057113 18: TsTe (Ra) ;S€E IF THE REWIND 1S COMPLETE 
744 473108 100376 BPL is ;WALY FOR BIT 67 OF C.8,8, TO BE SET 
Fa) 745 473102 012764 177777 eeeen2 MOV @°1,2¢R3) ;SET RECORD COUNTER TO SKIP ONE RECORD 
746 473118 1123511 MOVE (R3)e,¢K1) +4000 SPATE FORWARQO COMMAND INTO C,S.R, 
747 473112 105711 28: Tse «Ra? ;SEG IF THE SPACE IS COMPLETE 
@ 748 473114 1003576 BPL 23 sWALT FOR BIT 67 OF C.8.8, TO BE SET 
749 473116 909711 Ts? (Ra) sCMECK THE ERROR FLAG FOR THE Teaa/TULO 
75@ 4173128 120563 eM! AGAIN ;RE@TRY BOOT IF THERE WAS AN ERROR 
@ 751 473122 300417 gR CMNSGO ;BRANCH TO COMMON READ CODE IF NO ERRORS 
wee 
53 
Q 754 -SOTT_ THIS IS THE STANT OF TWE TCAa/TUS6 BOOT STRAP (DECTAPE, TCii-G) 
755 COMMAND REGISTER ADORESS 18 1773942 
756 
@ 757 473124 910211 TyU56: MoV R2.(Rd) *,0A0 NIT nuUMBER INTO C.S.R, 
758 173126 952311 eis (R3)e, 0H) ;°ON* REWIND COMMAND INTO C,S,R, 
759 473138 009711 18! TST (Ra) ;$€G IF ERROR BIT 18 SET 
2 760 173332 100376 PL is ;WALT UNTIL OBIT a8 OF C.S.R, 18 SET 
761 173334 85761 177776 Ts? e2(Ri) ;18 THE ERROR ‘END ZONE’ 
762 4173149 106153 BPL AGAIN ;ORANCH IF NOT ‘END ZONE’ 
@ 763 173142 910211 MOV pe hes sRE@LOAD DRIVE NUMBER AND CLEAR REVERSE BIT 
764 173144 90984096 aR CMNSG ;QRANCH TO COMMON READ CODE 
765 
o 766 
767 »SBTTL THIS I$ THE SfAKT OF THE Axdi/AKOS BOOT STRAP (DECPACK DIg_ CARTRIQGE, HxiieD) 
768 SCOMMAND REGISTER ADDRESS 19 177494 
769 
8 779 173146 72227 990005 RKOS: ASH #39.R2 SLEPT SHIFT UNIT NUMBER 5 PLACES 
771 173152 210264 9090006 MOV R2,6(H4) +4040 UNIT NUMBER INTO DEVICE 
@ 772 473156 980401 BR CMNSGO sBRANCH TO COMMON READ CODE 
773 
74 
ra) 775 »SBTTL THIS IS THE SSART OF THE RPAL/RPES BOOT STRAP (OISK PACK, RP1i°C) 
776 SCOMMAND REGIYTER ADDRESS 18 176714 
777 
e 173168 210211 RPO: MOV RZ. (RY) 3,040 THE UNIT NUMBER INTO THE COMMAND REG, 
7 
780 »SOTTL THIS IS THE S(ANT OF THE COMMON READ CODE 
761 
@ 782 473162 ¢127614 177008 ©888882 CHNSGO! MOV 6°512..2¢R4) +040 WORD COUNT OF 332 WORDS 
783 473378 111311 MOVe (R3),¢R4) +000 READ FUNCTION INTO C.S,R, 
fa 784 473172 199711 133 TSTB «R41? sSEE IF FUNCTION IS COMPLETE 
785 173174 100376 BPL 13 sWALT UNTIL BIT 67 OF C.S.R. 18 SET 
786 473176 989711 TsT (Ri) ;WERE THERE ANY ERRORS ON THE TRANSFER 
9 767 «473208 190807 BPL 23 71F WO ERRORG BRANGH TO SEC, BOOT 
7868 173202 922704 90900812 cme #42,R4 s18 THIS THE RN7@/TULE? 
@ 
oO 





841 173359 2016161 0290016 9889016 CrHNSRH: eet ecearesetes +TURN OFF ANY ACTIVE ATTENTION FLAGs 


642 173356 980701 sORANCH TO COMMON READ CODE 


eo 
POP-11/7) DIAGNOSTIC/BOOTSTRAP (MgS81-YC) PATTERN MACY12 27(657) L7eJUNe79 16:04 PAGE 17 
a DEKBHA. Pil THIS IS THE START OF THE COMMON READ COUE 
789 173206 201130 BNE AGAIN sGRANCH IF NOT TO TRY aGaIN 
ray 799 473218 o22761 231990 eepei4 Cup @FCE,34¢AR1) ;WAg ERROR A FRAwE Coun’ ERROR? 
791 473216 0621124 BNE AGAIN >BRANCH JF NOT TO TRY AGAIN 
792 473228 305811 28: CLA (Ri) +CLEAR COMMAND REGISTER THIS WILL STOP 
a 793 THE DECTAPE MOTION IF DEVICE waS TUS6 
794 473222 989007 CLA PG ;START SECONDARY BOOT aT VIRTUAL ZERO 
795 
® 796 473224 165000 +WoRD 38165000 +VEGTOR To THE START OF w95S8% BOOTSTRAP 
797 473226 290349 eWORD 980349 PROCESSOR STATUS TO ASSUME AT BOOT TIME 
798 
@ 799 
620 -SBTTL THIS I$ THE START OF THE RH76/TYUL6 BOOT STRAP (wAGNETIC TAPE SYSTEM, TwYUL6) 
821 JCOMMAND REGI9ZTER ADORESS 18 172648 
622 
8 623 173238 010902 Ty16! MOV RO,R2 ;Corpy UNIT NUMBER INTO R2 
894 173232 292702 381300 ers 0901340,R2 s*OR* Bog BP} @ FORMAT, WITH SLAVE NUMBER 
@ 825 173236 9180261 990032 MOV RZ. 520R2) sL0AD UNIT NUMBER 
806 175242 232761 910000 ep012 18: BIT OMOL»32¢R2) +08 THE MEDIUM ON LINE 
607 173258 901774 Bea 43 sWALT FOR BIT 42 OF ORIVE STATUS REG 
a 6g6 173252 1123114 Move (RS), (M1) s18SUVE REWIND COMMAND 
699 173254 105763 2989912 28! TsTe 12¢h4) 18 ORIVE READY BIT SEY VET? 
618 173268 109575 oP. 23 sWALT FOR ORIVE READY BIT 
e 611 473262 112311 MOVB (R3)o, (RL) sISSVE ORIVE CLEAR COMMAND 
612 173264 195761 co0e12 38: TsTe 12(K1) 318 ORIVE READY BIT SET? 
613 173278 189375 BPL 33 sWALT UNTIL BIT 67 IS SET 
3 614 473272 212761 177777 seeees MOV @e1,6¢Rx) s$€T SKIP COUNT TO 4 RECORD 
615 4273308 1123113 MOVB (R3)o, (R121) + ISSUE SPACE FORWARD COMMAND 
616 475302 195761 990012 43: T$sTe 12¢R4) sMAG THE ORIVE FINISHED THE SPACE? 
a 617 473306 168375 BPL 43 sWALT UNTIL BIT @7 IS SET 
616 473318 611664 990034 MOV (9P),54¢R1) 3040 UPPER @ BITS OF BUS ADDRESS 
619 473314 90415 BR CMNSRH GO JOIN COMMON RH7Q CODE 
i) 620 
621 
622 -SOTT, THIS IS THE START OF THE RH7Q/RPE4 BOOT STRAP (DISK PACK, RWPg4e) 
fe) 623 SCOMMAND REGI¥TER ADDRESS 18 176798 
624 
625 473316 1180861 9909198 RPO4: Move RO,10(R1) sSELECT UnIT nUmBER To BOOT FROM 
ra) 826 4173322 112311 MOVE CRS3)do,¢M2) sISSVE REaDe IN PRESET COMMAND 
827 1733524 2127614 3148908 sp08s2 MOV ry tyr + tae s$ET FMT22 6 ECC INHIBIT BITS 
6268 4173332 211664 090058 MOV ($P),98¢R2) sLOAD UPPER 6 BITS OF BUS ADORESS 
° 829 173336 090404 BA CMNSRH 3G0 JOIN TSF COMMON RN7Q CODE 
630 
631 
So 832 »SOTTL THIS IS THE STANT OF THE RW78/RS84 BOOT STRAP (FIXED HEAD DISK, RWSB4) 
833 ICOMMAND REGISTER ADDRESS I$ 172948 
634 
° 835 1735348 11600614 ooe010 nge4: move n@,10(Ra) i900 THE Onive NUMBER To 8o0T enon 
soe 173344 911664 030030 MOV (9P),90¢Ra) $000 UPPER 6 BITS OF BUS ADDRES 
3 
@ 638 
— -S8TT, THIS IS THE START OF THE CommON RH@78 CODE 
40 
6 
S 
2) 








POP -11/70 Stasneet ter OOTSTRAP (MgSW1ie¥C) PATTERN 
CEKBHA.P11 THIS 


643 
644 


173360 
173364 
473366 
173370 
473374 
173376 
173400 
173404 
173436 
1734198 
473416 
173428 
173424 
173426 
173436 
173434 
473436 
173449 
173444 
173446 
173450 


173452 
473454 
473456 
173468 
173462 
173464 
173466 


173478 
173472 


042720 
001401 
925203 
132711 
901775 
111511 
012702 
105711 
108376 
112761 
277206 
32711 
221775 
1060420 
112711 
105711 
180376 
116122 
195702 
1008372 
003807 


000005 
0803357 


$ THE START OF 


890940 


330001 
1900408 


090005 


165550 


MACYi2 27(697) 
THE COMMON RH@78 CODE 


i7*JUNe75 18:04 PAGE 18 


-S8TTL THIS IS THE START OF THE RELL/AKB1 BOOT STRAP (FLOPPY DISK) 
ICOMMAND WEGIZTER ADDRESS 1H 1771476 


RXO1: 


i$: 


4$: 


-S8TT, 


THIS I8 


FYTDEV! HALT 


wWERO 
»WORD 
e WORD 
» WORD 
»WORD 
WORD 


RESET 
JMP 


CRS), 0Ra) 
02,R2 
(AL) 


23 
0001,2(41) 
R2.28 
2800048, (RL) 
3$ 

AGAIN 

e005, ¢Ry) 
«(Mi) 


ag 
2¢R1), (N22 
Ra 


43 
°G 


+MAKE SURE UNIT NUMBER IS ZERO OR ONE 
sSK1P NEXT INST JF UNIT NUMBER IS ZERO 
iPOINT TO UNIT ONE’S$ READ COMMAND 

+18 THE *OONE" BIT SET? 

sWALT UNTIL THE CONE BIT IS SET 

+4000 THE READ COMMANDO 

+L0A0 LOOP COUNT INTO R2 

;18 THE #TR" BIT SET? 

sWALT UNTIL BIT O7 OF AxCS 18 SET 
+4000 SECTOR NUMBER OR TRACK AOORESS 
+400? BACK TO LOAD SECTOR NUMBER 
sCMECK FOR “ERROR® OR "OONE* 

sWAIT UNTIL BIT 29 OR BIT OS OF AXCS IS SET 
sBRANCH TO TRY AGAIN IF ERROR 

+-0a0 "EMPTY BUFFER® COMMAND INTO RXCS 
s18 ‘TR’ BIT SET? 

sWALT UNTIL BIT 87 OF AXxCS 18 SET 
‘STORE OATA (R2 STARTS AT @ &@ GOES TO 177) 
318 BIT 87 OF MEMORY ADORESS SET? 
sBRANCH IF NOT 126 BYTES YET 

sSTART SECONDARY BOOT AT VIRTUAL #BERO 


THE STANT RESERVED FoR A FUTURE DEVICE 


eaTsTz4 


i THERE is NO Boor 

s RESERVE or OG Tune "goor EXPANSION 
sRESEAVED FOR FUTURE BOOT EXPANSION 
sRESERVEH FOR FUTURE BOOT EXPANSION 
sREGERVED FOR FUTURE BOOT EXPANSION 
RESERVED FOR FUTURE BOOT EXPANSION 
RESERVED FOR FUTURE BOOT EXPANSION 


iGuGaR THE WORLD AFTER ERROR 
SETUP MEMORY MANAGEMENT AND TEST 
sMAIN MEMORY AND THE CACHE AGAIN, 








826 
887 
68 
869 
890 
891 
892 
893 
894 
895 
896 
897 
898 
899 
900 
921 
902 
923 
9¢4 
925 
9206 
907 
928 
909 
918 


173476 
173500 
173501 


173592 
173504 
173504 


173505 
173526 
473507 
473518 


473511 
173512 


473513 
4173514 


173515 
173916 


sBeath‘oasO™RaE't 


060017 
611 
803 

304003 


OOTSTRaP (M9SH1-¥C) wgtrenn 


S THE START RESERVED 


-SOTT, 
TUISs 


TyUS6S! 
RKOSS! 
RPBSS! 


Tyies! 


Rpe4ss: 
RSO45! 


RXO1S! 


FUTDES! 


OR A FUTURE 


4 Gree 27(637) 


device 


L7-yUNe79 19:04 Pace 19 


FUNCTION GOUEy FOR THE ALL OF THE DEVICES 


eWORD 
eOYTE 
eOYTE 


eWoRD 
»OYTE 
»ByTe 
eOYTE 
eOYTE 
BYTE 


BYTE 
BYTE 


BYTE 
eOYTE 


BYTE 
»WORD 


69001/ 
asi 
ees 
884009 
085 


007 


+ REWIND oc, cereo ORIVE AnO SET 888 UPI 
sSPACE FORWARD COMMAND FOR TUS 

;READ COMMAND FOR TYUL8 

sSEARCH FOR BLOCK 6, REVERSE DIRECTION 


sREAD COMMAND FOR TYUS@, AKOS, RPSY 


smEwinS SELECTED Onlyé 
3 mive LEAR COMMAND 
;$Pac ORWARD 


sREAD FORWARD 


sREADeTH PREGET 
;READ COMMANG FOR APB4 @ RSEO 


sREAD SECTOR Command For ORIvE 2€R6 
;READ SECTOR COMMAND FOR DRIVE ONE 


sSPaCE FOR FUTURE DEVICE Command 
s$PaCE FOR MORE COMMANDS 


POP=11/72 DIAGNOSTIC/BOOTSTRAP (M¥SW1-YC) PATTER 


DEKBHA,P41 


173522 
173522 
173524 
173526 
17353¢ 
173532 
173534 
173536 
173542 


173542 
173544 
173546 
173552 
173552 
173554 
173556 
173562 
473562 


173564 
173566 
173570 
473572 
173574 
173576 
173602 
173692 
173624 


172522 
177342 
177424 
176714 
239029 
172442 
176730 
172043 
177172 


173476 
173502 
173504 
173504 
173515 
173505 
173511 
173512 
173513 


173070 
173124 
173146 
173160 
173452 
173230 
173316 
173342 
173362 


»S8STTL 
CSRPTR: 


«SBTTL 
CuOPTR: 


»S8TTL 
ADORS! 


MACY 27(657) 


L7eJUNe73 


1 


2:34 


COMMAND AND STATUS REGISTER ADOWESS TABLE 


»WORD 
»WORD 
»WORD 
»WORD 
»WORD 
«WORD 
WORD 
WORD 
»WORD 


FUNCTION POINTER TABLE 


eWORD 
» WORD 
»WORD 
» WORD 
WORD 
»WORD 
WORD 
»WORD 
» WORD 


STARTING ADURESS TABLE 


«WORD 
WORD 
WORD 
» WORD 
»WORD 
WORD 
» WORD 
»WORD 


172522 
177542 
177424 
176714 


2 

172446 
176730 
172040 
177176 


TY18$ 
TYS6S 
RKO>S 
RPOSS 
FUTOES 
TU16S 
RPO4S 
RSO4S 
RXO1S 


Ty1e 
TUS6 
RKO 
QPOs 
FYTUEV 
TY10 
RPo4 
RgO4 
RXO1 


>THIS IS 
>THiS 18 
;THIS IS 
; THIS {S 
: THIS 1S 
;THIS IS 
;THIS IS 
;THIS IS 
i THIS IS 


;POINTER 
;POINTER 
;POINTER 
sPOINTER 
;POINTER 
;POINTER 
;POINTER 
;POINTER 
;POINTER 


;STARTING 
+ STARTING 
;STARTING 
s STARTING 
; STARTING 
s STARTING 
s STARTING 
s;STARTING 
;STARTING 


THE 
THE 
THE 
THE 
THE 
THE 
THE 
THE 
THE 


TO 
TO 
TO 
TO 
TO 
TO 
T9 
TO 
TO 


aagaaqandnaanaan 
eo - * -— 
DBBTBDBDABWAADSA 
ese eeFe#e#ese @ 


FUNCTION 
FUNCTION 
FUNCTION 
FUNCTION 
FUNCTION 
FUNCTION 
FUNCTION 
FUNCTION 
FUNCTION 


PAGE 28 


ADDRESS 
ADORESS 
ADORESS 
ADORESS 
ADORESS 
ADDRESS 
ADDRESS 
ADORESS 
ADORESS 


TABLE 
TABLE 
TABLE 
TABLE 
TABLE 
TABLE 
TABLE 
TABLE 
TABLE 


FOR Tule 

FOR THE TUSO 

FOR THE RKOS 

FOR THE RAPES 

OF A FUTURE DEVICE 
FOR THE RH7B/TU16 
FOR THE RH7O/RP QS 
FOR THE RH78/RS04 
FOR RXL1/RXOL 


FoR THE 1U4@ 

FOR THE TUS6 

FOR THE KK@S 

FOR THE KPQS 

FOR A FUTURE DEVICE 
FOR THE RH7B/TYL6 
FOR THE RH7B/RPB4 
FOR THE RH78/RS04 
FOR THE RX@1 





AUORESS 
ADDRESS 
ADORESS 
AUQRESS 
ADORESS 
ADORESS 
ADDRESS 
ADORESS 
ADORESS 


FoR THE Tmii/TVI8 
FOR THE TCL1/TUS6 
FOR THE RKLI/RKBS 
FOR THE RPLI/RPQS 
FOR aA FUTURE DEVICE 
FOR THE RN7B/TU16 
FOR THE RM7Q/RPQ4 
FOR THE RH7B/RSB4 
FOR THE RXLA/RXO1 








9 
POP-11/78 DIAGNOSTIC/BOOTSTRAP (M9SBL1-YC) PATTERN MACY12 27(657) i7*JUN©75 18:04 PAGE 21 
e DEKBHA.P4a STARTING ADORESS TABLE 
948 
S aoe sSOTTL CACHE mEMORY YLAGNOSTIC TESTS 
50 
951 SVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV VV VV VV VV VVVVVVVVVVVV VV VV 
@ ae BVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV VV VV VV VV VV VVVVVV VV VV 
53 se 
954 TT) THE FOLLOWING TWo TESTS ARE CACHE MEMORY TESTS, IF EITHER oF 
© 955 1e THEM FAILS TO RUN SUCCESSFULLY TWEY WILL COME TO A WALT 
956 ;e IN THE M9$62 HOM, IF YOU OESIRE TO TRY TO BOOT YOUR SYSTEM, OR 
957 se DIAGNOSTIC ANYWAY, YOU CAN PRESS "CONTINUE" AND THE PROGRAM 
& 958 Tr) WILL FORCE MI¥SES IN BOTH GROUPS OF THE CAGWE AND GO TO THE 
959 }4 BOOT STHAP THAT HAS BEEN SELECTED, 
960 }® 
& 961 LESHHHHHHHHHHHEFOH HEHEHE TOLOPEO SOOT HF OTE O HHT EET ET EROT EEO TOO TOTO OREREF 
962 DOHLHHHHHHHEHHHHOHE EEE FO HOLES EH EHO EET O HEHEHE EHH EET OTET HOOF OSOR ETTORE 
963 
965 
966 i ee IIIiririirrirtiiiiiriirviriitiryy f } 
G 967 sSOTTL TEST2@ TEST CACHE QATA MEMoRY 
968 je 
969 se THIS TEST WILL CHECK TWE DATA 4EMoryY IN THE CACHE, First Gao our 
© 970 se @ AND THEN GROUP 3, IT LOAOS 652525 INTO AN ADDRESS COMPLEMENTS 
971 be IT TWICE ANO THEN READS THE DATA, THEN IT CHECKS TO INSURE THAT 
972 )@ THE DATA WAS A HIT, TWEN THE SEQUENCE IS REPEATED ON THE Same 
2 973 ;@ ADDRESS WITH 129252 AS THE DATA, ALL CACHE MEMORY DATA LOCATIONS 
974 fe ARE TESTEO IN THIS WaY, 
975 38 IF ELTWER GROYP FAILS AND THE OPERATOR PRESSES CONTINUE THE 
8 ore }e@ PROGRAM WILL [RY TO BOOT WITH THE CAGHE DISABLED, 
7 ye 
978 3@ THE REGISTERS ARE INITIALIEED AS FOLLOWS For THIS TEST? 
@ 979 je RO © 1908 (ADURESS) R21 © 2 (COUNT), R2 © 1866 «(COUNT) 
980 se R3 © 19088 (COUNT), R4 © 425252 (PATTERN) RAB © 377746 (CONTROL REG) 
aes se SP © 172374 (FLAG OF ZERO PYSWED ON STACK) 
62 je 
6 963 } $00 000060 0000000000800 0800008800000 006060000000 0000000 0000080500000 0008 
984 173606 TST26% 
8 985 173606 212704 125252 Moy 6425292,R4 ; : UP 84 For THIS TEST 
986 173612 2012715 geae03se MOV eGRPa, (KS) ORCE REPLACE GROUP @ AND FORCE MISS GROUP 3 
987 473616 910302 1s! MOV Rg,R2 ;8e] COUNT TO CONTENTS OF R93 
& 988 173628 0102090 MOV R2,RO SET J Stanring ADORESS INTO Re 
989 4173622 912703 oseee02 28: MOV 62,4 ;USE 2 PATTERNS IN DATA MEMORY 
999 173626 999104 33: CoM R4@ ;COMPLEMENT BATA IN RG 
@ 991 173638 216419 MOV R4, (RO) sWRITE THE TEST PATTERN 
992 4173632 999110 COM (Ro) s00YBLE COMPLEMENT DATA ANO 
993 473634 9231106 COM (RO) sMAKE SURE DATA HS IN THE CACHE 
@ 994 4173636 921804 CMP (Ro), 44 iGOMPARE DATA @ SET BIT g IN HIT/MISS REG, 
995 173648 201401 BEa 83 SORANCH IF DATA MATCHES 
996 173642 g20800 HALT sOATA OTON'T MATCH RO © ADORESS 
re 997 473644 96837 177752 5$: ROR 001777352 sWag$ THE LAST MEMORY REFERENCE A WIT? 
998 4173658 123492 ecs 43 ;BRaANCH IF YES 
999 473652 900808 HALT sCAGwE FAILED " HIT Re = ADORESS 
oe) i800 173654 900444 gR BOOTMISS sABORT REST OF TEST IF *"CONTINUE® prores 
1001 473656 277115 4s! $08 R1.358 3G0 BACK ONE TIME TO TRY COMPLEMENT DATA 
be) 
0 








?) 
4 he oh 44 DIAGNOSTIC/BOOTSTRAP (MgSB1-YC) PATTERN MACY12 27657) i7°JUNe7g9 16:84 PAGE 22 
3 DEKBWA.P4ai TEST26 TEST CACWE DATA MEMORY 
1822 173668 725720 TST (RO)® ;MOVE TO NEXT ADDRESS 
@ i863 473662 9377221 $o8 R2.28 ;BRANCH IF NOT DONE 
10904 173664 612715 c90044 MOV eGRP1, (HS) ;FORCE REPLACE GROUP 1 AND FORCE MISS GROUP © 
1905 173678 925116 com (SP) ;COMPLEMENT THE CYCLE FLAG 
o 1006 473672 921351 BNE 1s +400? IF NOT DONE 
1007 
ieee 3 FSSSHSHSSHHSSSHSSHSSHSSSHHSHSHHHHSHSHSHHSHSHHHHHSSHSSHHHSSHSHSHSSSHOHSSSHSOSCSOHSSCCEOS 
° 1009 sSBTTL TEST2/ TEST VIRTYAL 26K WITH CACHE oN 
1810 ,@ 
1811 se THIS TEST CHECKS VIRTUAL MEMoRY From 601988 THAY 197776 
8 1812 se TO INSURE THAS YOU CAN GET WITS ALL THE WAY UP THROUGH MAIN 
1013 se MEMORY, JT STARTS WITH GROYP 4 ENABLED, THEN TESTS GROUP 8, ANO 
1014 se FINALLY CHECK§ MEMORY WITH BOTH GROUPS ENABLED, IF ANY OF 
a 1015 se THE THREE PASYES FAIL THE TEST WILL MALT AT "CONT © 2°, THEN 
1016 se IF THE OPERATUR PRESSES *CONTINYE",. THE PROGRAM WILL TRY TO 
1017 TT) BOOT WITH THE CACHE DISABLED, 
@ i216 3@ 
1919 se UPON ENTRY THE HEGISTERS WILL BE SET UP aS Fotuons! 
i820 TK) RO © GO1GG8 (ADDRESS), Ri © 3 (PASS COUNT), RZ = 67408 (MEMORY COUNTER), 
@ 1821 3e AS © 1990 (FINST ADORESS), R4 © 67489 (MEMORY COUNTER), 
1022 TT RS = 177746 (GONTROL REG,). SP = 1472974 (POINTING TO CODE FOR CONTROL REG) 
1223 se 
e 1024 ir) UPON Comet igs oF THIS TEST MAIN MEMORY ron VIRTUAL ADDRESS 
1025 se 901008 THRU 197776 WILL CONTAIN ITS OWN VIRTUAL ADORESS, 
1626 se 
& tt : LRGGOSSEHHOSHAGSSHHSHASHSHOHKOGHAGHIBSS OHHH DHHOHGHHSDFHOOHSGHPSPFSAMHHSHHHSOHSHSBIHH HTS 
1928 173674 T$7273 
1029 173674 2127602 967498 mov 667409,K2 ‘Count STORAGE (26K © 16988 BYTES) 
a 1238 173708 9108300 MOV R3,RO sFIRST ADORESS 18 3608 OCTAL 
18931 4737082 910204 MOV RZ,R4 SETUP COUNTER 
1932 173704 919020 138: MOV RO, (RO)e sFILL MEMORY WITH ADDRESSES 
& 1033 473796 377402 $08 R4,148 00? UNTIL QONE 
1034 4173718 612716 990038 MOV eGrre. (SP) sions CODE TO FORCE GROUP @ ONTO STACK 
i@35 473714 912701 900003 MOV #9,R1 ;SET PAS$ COUNT TO THREE 
o 1036 473728 918309 28: MOV rs FIRST AQORESS 
1037 £73722 918204 MOV R2,R4 ;GOyNTER 
1838 173724 903119 338: com (Re) sOOYBLE COMPLEMENT DATA ANDO 
& 1939 173726 205110 com (RO) sMAKE SURE If IS IN THE CACHE, 
1940 173738 g20028 cmp RG, (RE)e ;COMPARE DATA, AND SET BIT @ IN WIT/MISS REG 
1041 :AL gO POINT TO NEXT ADDRESS 
8 1942 473732 901401 BEQ bE BRANCH IF OATA MATCHES 
1043 473734 epgeoe HALT ;0ATA DION’T MATCH Re @ ADORESS @ 2 
1944 473736 996837 177752 53: ROR 00177732 ;WAS THE LAST MEMORY REFERENCE A WIT? 
& 1945 473742 1383402 acs 43 sORANCH IF YES 
1046 473744 gogece WALT sMIT FAILED TO OCCUR RO & ADORESS © 2 
1047 1473746 200407 aR BoOoTMiSS sABORT REST OF TEST IF "CONTINUE" PRESSED 
@ 1048 473758 677413 43: soe Rn4,38 300° UNTIL BONE 
1949 473752 011615 MOV (9P),¢R9) sFORCE MISS GRP1 ON PASS 2, FULLY 
1950 sENABLE CACHE ON PASS THREE, 
& 1951 173754 903016 CLA ($P) GET READY TO FULLY ENABLE CACHE ON PASS 3 
1052 473756 977120 soe Ri.28 RUN THREE PASSES THRU THIS TEST 
1953 4173768 900404 eR Jump 360 TO BOOT STRAP CODE 
o 1954 
1955 
S 
oO 





1056 
i857 
1958 
1859 
1968 
1061 
1062 
1063 
1864 
12365 


DEKBHA.Pii 


173762 
173764 
173766 
173766 
173772 


173774 


27 


912715 
005726 


2080137 


C90801 


290014 


173000 


PDP-11/78 DIAGNOSTIC/BOOTSTRAP (M9SBi°VC) PATTERN 
TEST TEST VIRTUAL 28K WITH CACHE ON 


CONT: WALT 
CMP 
BOOTMISS! 
MOV 
JUMP: TST 
JMP 
+ END 


MACY12 27(657) 


(SP), (SP)o 


@MISS, (RS) 
(SP)¢ 


ess00r 





L7eJUN°75 18:04 PAGE 23 


+STOP WERE IF THERE 1S A CACHE ERROR 
sADJUST STACK POINTER AFTER ABORT 


sFOMCE MISSES IN BOTH GROUPS OF CACHE 
+POINT TO UPPER SIX BITS OF BUS ADDRESS 
iTHAT DATA 18 IN ADORESS 1772376 (KOPAR7) 
160 TO BOOT STRAP ENTRY POINT 





PDP-11/79 DIAGNOSTIC/BOOTSTRAP (M9SBievC) PATTERN 
CROSS REFERENCE TABLE 


DEKBHA.P4i 

ADORS 173564 
AGAIN 473479 
BASE: = 1659208 
BASE2 © 173900 
Boor 173902 
BOOT! 473766 
CMOPTR 473542 
CMNSGO 173162 
CMNSRH 173358 
CONT 173762 
CSRPTR 473528 
DISPLas 177572 
FCE 2 9919090 
FUTDEV 473452 
FUTOES 473515 
GRPZ 2 £80030 
GRP. = 990944 
INOMAP 4659128 
JUMP 473772 
KOPARG2® 172368 
KDPAR7= 472376 
KIPARO® 172348 
KIPAR7® 472356 
KIPOR®® 172309 
KIPOR7= 472316 
MAPL2 = 170208 
MISS = 200014 
MMRQ ®& 477572 
MMRS 8 4172516 
MOL = 2310009 
N s 299003 
PAEH.T 169776 
Pc 2%2008907 
RKOS 173146 
RKO5$ 173504 
RPOS 173168 
RPOSS 1473504 
RPO4 1473316 
RPO4$ 8 473511 
R§o4 173348 
RSO4$ 173512 
RXO1 1733608 
RX01$ 473513 


733 
730 
18 
i 
7050 
1000 
732 
751 


9588 
702 
116 


769 
964 
16588 


772 
8418 


1634 


2710 
1059 


119 
180 
2568 
324 
395 
493 
6298 


5640 


397e 


791 


7620 


MACYi1 27(657) 


861 


842 


618 


1298 
190 
258 
335 
4200 
517 
631 


7940 


4970 


6630 

130 131 136 

191 208 2008 
2069 2760 277 

3428 343 aad 

421 422 434 

918 529 Sa4e 
$42 9o6e 907 

8660 


4100 4130 4164 


A7eyyNeo75 18:04 PAGE 24 


147 
213 
209 
3676 
432 
546 
985 


148 
228 
seca 
368 
453 
554 
19086 


4480 








PDP-11/73 DIAGNOSTIC/BOOTSTRAP (M9SW1°YC) PATTERN MACY12 27(057) L7eyUNo7S 18:64 PAGE 25 

DEKBHA,.P4i CROSS REFERENCE TALE 
994 1082 16030e ig32e 10360 19588 18598 10648 

Ri =%200004 2440 245 251 295e 3570 3690 soye 3620 383 386 3696 4116 4420 
416 4570 4410 4420 4466 4650 407 4740 4730 4750 496e Siie S320 
5400 6076 6106 6190 623e 6616 662 667e 6698 678 709 7510 7390 
741° 743 7450 7460 747 749 7970 7580 759 761 7030 7710 7786 
762° 7630 784 786 790 7920 6u5e 826 egee ee9 Biie 612 i460 
815¢ 616 61860 8250 8260 6270 62660 8350 8360 8410 651 8530 655 
6576 659 8620 863 865 9e9e 8i188ie § §=6©61859¢ §©61852¢ 

R2 ®%9290002 2450 246 4380 4430 5530 534 5355 5¥60 59680 5990 6000 og8 6990 
6166 621 644 6520 654 659 6730 7296 73ge 739 797 763 7760 
771 he 8330 8040 605 8540 880 8oSe 866 9870 96a 1983e 618296 
1031 10357 

R3 2xc09003 2460 247 2920 2930 2940 295 Site 31760 3186 6176 628 ez2e 6530 
655 6o8 7320 741 746 758 703 a8 611 615 826 eoR0 653 
967 19350 1836 

n4 =%2230004 2470 248 3156 316 383 ays ayo Sp4 6540 6580 659@ 6060 7a4¢0 
725¢ 7260 727 731 732 733 768 9850 99ge0 994 96 19Ssie 1833e 
1037e 10480 

as 2%900003 2480 249 347 386 38860 369 4970 Son 57 5a? 6500 e510 DG6e 
1004e 18949e 186590 

sp =%200006 1396 1680 1826 2420 243 9570 5e0 5630 5660 5670 b4aae 677e 648 
828 836 1095e 13340 1049 10510° 1057 1008 

START 173014 785 7108 

SwR #8 177572 is 5¥6 716 

TST. 165808 1258 

TSsTig 165134 233 2708 

TSTii 163146 273 2ve8 

TSTi2 165166 297 3i4e 

TSTi3S 165204 3228 33568 

TST14 469214 339 3568 

TST15 169236 364 3618 

TST16 §©=—6.163 268 392 TT) 

TS$T17 469312 417 4350 

Tst2 165904 126 4578 

TST22 1659346 448 4048 

TST21 169374 476 aves 

TsT22 165458 512 S308 

TST23 165476 5558 

TST24 ©6116 5558 5958 ou4 

TST25 165662 601 6438 

TST26 173606 676 9640 

TST27 173674 10288 

TsTS 165920 143 1598 

TST4 165036 165 1618 

TsTs 169952 166 2018 

TST6 165966 206 2218 

$17 169076 224 2418 

TUR #8 988901 is 709 

Tyla 173078 7398 936 

TUi@S 173476 TTY 926 

Tyig2 6173074 711 7418 

Ty16 173238 8038 043 

TU16§ 173509 0978 933 

TU56 173124 7578 93 


POP©11/72 DIAGNOSTIC/BOOTSTRAP (MgSW1-¥C) PATTERN 


DEKBHA.P4i CROSS REFERENCE TABLE 

TU56S «173502 evse 927 

WAIT 173002 7090 710 740 

STN = 200030 ie 117 12608 
2028 206 209 
297 308 3158 
393 4076 417 
5318 544 5568 

. ® 174900 1168 7048 96468 


129 
2228 
328 
420 
575 


MACYL2 271657) 


13808 143 
224 227 
323 3378 
4368 448 
S¥6e 601 


17°JUN°79 18:04 PaGE 26 


146 1688 165 
2428 253 256 
3359 342 3578 
494 4058 476 
629 6448 966 


166 1628 
2718 2/3 
364 367 
479 495@ 
v65e 16668 


166 
276 
3629 
912 
1s2ve 


169 
2918 
398 
546 











i?) 
PDP-11/79 OLAGNOsT IC /@00TaT RAP (MOSWL°VC) PATTERN MACYA2 27(057) i7eyyNe7S 19:04 PAGE 27 
e DEKBHA.Paa CROSS REFERENCE TABLE 
COMMEN i@ 77 100 6683 951 
2 ENOCOM 18 rs 112 700 961 
MSGi 1176 119 
MSGi2 2568 258 
@ MSGi1i 2768 278 
M$C1i2 3eoe 3e2 
MSG13 3230 325 
@ M$G14 3420 344 
MSGi5 3676 369 
MSG16 3930 395 
e MSGi? 4208 422 
MSG2 1298 131 
8$G22 4518 453 
2 M$G21 4798 481 
$G22 9168 518 
“S$G23 5448 546 
2 MSG24 5756 577 
SG25 6298 631 
SG26 9668 968 
e “SG27 19088 ©1812 
MSG3 1468 148 
“SG4 1688 170 
6 MSGS 1698 193 
MSG6 2098 211 
MSG? 2278 229 
e NXTTST ie 117 129 146 168 169 209 227 236 276 3ee 323 342 307 393 
420 451 479 516 544 575 629 227 1608 
Skip 16 126 143 105 186 206 224 253 273 297 320 339 304 3¥9 437 
@ 443 476 512 601 
STARS 16 117 124 129 136 146 198 168 199 109 2aa 209 228 227 ade 
256 269 276 209 300 313 323 335 342 395 367 380 393 ago 420 
oS 434 452 463 479 493 916 529 344 554 575 594 629 642 906 9B3 
1008 1027 
SSNXT ie 117 129 146 168 189 269 227 296 276 3oo 323 342 307 393 
Q 420 451 479 $16 544 575 629 906 19068 
SSSKIP 16 126 143 165 186 286 224 253 273 297 328 339 304 3¥p 447 
468 476 512 601 
@ 
© 
S 
@ 
8 
G 
G 
0 








PDP-11/70 DIAGNOSTIC/BOOTSTRAP (49SH1-YC) PATTERN MACY11 27(657) A7eyUNe73 19:04 PAGE 286 

DEKBHA.P4i CROSS REFERENCE TABLE 

aoc 382 440 442 

ado 292 295 317 301 446 6e9 622 

ASH 465 473 599 616 726 779 

aSL 441 

ager 439 723 

Bcc 272 

pcs 296 998 1045 

BEQ 162 253 399 417 476 536 501 601 603 674 710 697 49 652 860 
995 1042 

BGE 163 320 363 

act 164 24 362 307 448 

BH! 142 165 203 

BHIS 184 

Bic 360 682 745 728 648 

gis 316 741 758 gga 

Bir 386 709 606 659 

B1TB 651 

BLE 165 223 297 304 447 

BLO 319 

BLOS 143 206 338 3508 

BLT 205 252 273 $39 

aM! 140 469 750 661 

BNE 186 364 415 Seo 593 595 598 5198 5”7 7137 769 794 1086 

BPL 161 428 744 748 760 762 765 767 619 813 647 856 804 Ba? 

GR 126 512 705 713 749 751 704 772 6349 629 842 10008 1947 10935 

pvc 183 

evs 141 

CLR 139 411 566 617 649 677 792 794 8o8 1854 

cL2 222 

céP 383 499 535 Soe 662 670 788 799 994 1643 1057 

CMPB 582 504 507 509 

com 294 357 308 497 665 669 999 992 | 1808 1038 1939 

come 501 506 

pec 160 337 

WALT 127 146 166 467 207 225 254 274 2¥8 32 3409 399 305 3¥1 439 
418 449 479 477 513 537 599 962 505 56 973 664 672 eo7v O76 
FPS 999 1043 1946 1056 

Inc 293 316 412 457 475 626 890 

JMP 570 678 733 684 1062 

JSR 558 

MOV 242 243 244 249 246 247 248 249 436 456 495 496 aes 931 S32 
533 534 $57 563 567 996 598 yr) 607 626 611 648 619 o2e0 623 
625 644 648 650 651 652 693 054 695 656 659 668 664 607 yr) 
719 724 729 731 732 739 745 797 703 77 778 762 se3 ugd 624 
6186 827 828 656 644 654 965 986 967 96 989 994 nae4 1929 1630 
1031 1932 1034 1055 1036 1937 4049 1959 

“9VB 497 716 746 763 698 611 615 625 826 635 653 657 802 605 

RESET 6683 

ROL 271 

ROR 1862 315 997 1044 

RTI 568 

RTS 564 

SEN 204 

Stz 202 








PoP-11/72 DIAGNOSTIC/BOOTSTRaP (M9SB1eV¥C) PaTTERN MaCYi1 27(657) i7eyUNe79 189;64 Pace 29 
DEKBHA.PAL CROSS REFERENCE TABLE 
$08 416 413 443 $11 540 610 623 658 606 673 656 1003 1003 1055 1048 
1052 
sus 251 389 
SwABs 471 730 
TsT 414 416 727 749 739 761 786 1992 1803 
TSTB 467 743 747 784 609 612 616 655 8e3 806 
BYTE 890 691 BV5 ev7 698 699 900 992 993 a3 986 iT 1) 
.DSASL 1 
ENABL 1 
eEND 1065 
»ENDC 118 125 127 ise 137 144 147 159 106 169 461 167 199 281 297 
219 221 225 226 241 254 237 278 2/4 277 290 296 31 314 321 
324 336 340 343 356 365 308 361 SY 394 406 416 421 439 age 
452 464 477 ase 494 $13 517 530 545 555 576 595 682 630 eas 
967 §a4a 1009 1828 
EQUIV 1 
Jif 117 124 126 129 136 143 146 158 105 168 48a 166 189 200 296 
209 228 224 227 248 253 256 209 2/3 276 269 297 300 315 32e 
323 335 339 342 355 364 367 36¢ 399 393 425 447 420 e354 443 
451 463 476 479 493 512 516 929 bad 554 575 594 661 29 642 
966 963 1208 1027 
wiFF 117 124 126 129 136 143 146 156 105 166 160 186 1869 298 296 
209 220 224 227 249 253 256 269 273 276 289 297 3008 315 32e 
323 335 339 342 355 364 367 380 AKT 3¥3 465 437 428 454 448 
451 463 476 479 493 512 $16 929 544 556 575 594 681 2% 642 
966 9G3 1008 1827 
tif 117 116 119 124 129 138 194 156 146 447 148 158 168 109 178 
160 189 199 1¥1 200 209 218 211 2238 227 228 229 246 2356 257 
258 209 276 277 278 269 3e3 381 32 313 323 324 325 335 342 
343 344 355 307 368 369 386 393 394 399 495 428 421 422 434 
452 452 453 463 479 48o 403 493 536 517 918 529 544 945 546 
554 575 576 $77 594 629 638 631 642 906 967 908 983 1008 1609 
1010 1027 
eLIST 1 77 96 i190 132 337 126 129 138 14 166 168 182 av 202 
209 222 227 242 256 271 276 291 300 31 323 337 342 597 367 
362 393 497 422 436 451 465 yA) avg 516 $31 S44 556 975 596 
629 644 663 700 951 961 996 905 1908 1629 
.MACRO 1 117 129 146 168 169 209 227 256 276 Jee 323 342 307 393 
420 451 479 916 544 575 629 966 1908 
wNLIST 1 77 96 198 112 117 126 1429 138 146 160 168 162 469 262 
209 222 227 242 256 271 276 291 See 319 323 337 342 397 So? 
382 393 407 420 436 451 465 479 ays 516 533 544 556 $75 596 
629 644 683 700 951 961 966 a5 1908 1629 
PAGE 1 21 75 661 686 911 948 
,REPT 7? 98 102 412 683 700 675 951 9e1 
»SBTTL 118 130 147 169 19%@ 210 228 297 277 5e4 324 343 308 3v4 423 
452 482 517 $495 576 630 662 797 734 736 754 76? 775 708 bye 
822 632 839 645 872 567 912 ega 936 949 967 1009 
»TITLE 13 
WORD 252 722 796 797 675 876 877 Bre 679 Bag BAe 93 989 916 45 
916 917 918 919 920 921 922 926 927 928 929 930 931 9352 933 
934 3B 939 946 944 942 943 gag 945 946 





POP-11/70 OLAGNOSTIC/BOOTSTRAP (Mg3@1-YC) PATTERN 
DEKBHA.P4i CROSS REFERENCE TABLE 


ERRORS DETECTED: 8 


®DEKBHA, DEKBHA, LIS/SOL/CRF eDEKGHA, P11 
RUN-TIMe? 39 15 2 SECONDS 
CORE USED! 9K 


MACY11 274637) 


i7°JUNe73 18:64 PAGE 38 








